


VERTICAL ‘FLUIFEED’ 


These robust machines, which are manufactured at 
Felling-on-Tyne, have been specially designed for 
circular-sawing structural sections and are arranged so 
that the work can be passed through the machine, 
enabling both ends to be clamped and sawn without 
turning the work end for end. 


Other interesting features of the design are the oil 
pressure feed and the patent anti-backlash device in 
which an extended part of one side of the double 
helical gearing can be adjusted against the rest to take 
up backlash in the gearing. 

In order to obtain a rigidity comparable with that of 
the rest of the machine, the robust saw spindle is 
supported next to the saw by two Timken bearings 
which end-locate it. The shaft of the driving pinion 








NOBLE & LUND 
SAWING MACHINES 


has two pairs of Timken bearings, the pairs and their 
adjusting spacers (as units), having the axial freedom 
needed for the double helical gear to find its own 
axial position. 

British Timken, Duston, Northampton, Division of 
The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, Brazil, 
Canada, France and U.S.A. 


Quality turns on 


TIMKEN 


tapered roller bearings 





CORPORATE Map, 


GRANTED 185° 


FINE 


Since the foundation of the Company in a n d 


1852, over a century of progress has 
made the name of Osborn world famous 


for the manufacture of an extensive 

range of fine steels and steel products. S$ T E cE L 
Manufacturing methods, blending tradi- 

tional skill with modern technology en- 3 R O D U C T S 
sure that these products, which include 

high-speed and tool steels, alloy and stain- 

less steels, castings, forgings and ‘Mushet’ 


brands engineers’ tools will satisfy the 
most exacting standards. 


SAMUEL OSBORN & CO., LIMITED 


CLYDE STEEL WORKS - SHEFFIELD - ENGLAND 
FINE STEELMAKERS . STEELFOUNDERS . ENGINEERS’ TOOLMAKERS 


MMRDA ST tr FR a a CE RS 





Apprentices 
Draughtsmen 
Designers 

Production Engineers 
Purchasing Officers 


KNOW 
YOUR 
BEARINGS 


AERIAL PHOTO 
OF THE HOEFMANN WORKS 


No. 10 
The Needle Roller Bearing 


The needle roller bearing is intended for oscillatory 
motions where loads and/or speeds fluctuate. Owing to 
its relatively small section it is useful where limitation of 
space precludes the use of the more orthodox roller 
bearing, but the operating conditions must be suited to 
this type of bearing and it is most important to ensure 
accurate alignment of the races of needle bearings. 

As the name implies, the rollers are of appreciably greater 
length than diameter; these practically fill the annular 
space between the two races. 

These rollers are domed on their ends when unretained 
(fig. 1) and trunnion-ended when retained (fig. 2)—this 
adds slightly to the overall width in many cases. 

The pattern using retained rollers is sometimes used to 


facilitate assembly. | , 


FIG. 1. FIG. 2. 











HOFFMANN NEEDLE ROLLER BEARINGS 
are made in one series only :— 
IN METRIC SIZES FROM 12 to 120 m.m. BORE 


Manufacturers of preciston ball and roller bearings —estabhished 1898 
(a THE HOFFMANN MANUFACTURING CO. LTD. (P.0. BOX 7), CHELMSFORD, ESSEX 


seta TELEPHONE: 3151 TELEX Ne. 195! 
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NO DISTORTION 


when holding fragile workpieces 


the first name for magnetic tools 


Don’t waste time fixing a face plate—save time and 
fit an Eclipse Magnetic Lathe Chuck. If you want 
advice on magnetic workholding consult the 
“Eclipse” experts. 


handbook and technical specifications available on request 


users’ 
DEALER 


MADE BY JAMES NEILL & CO (SHEFFIELD) LIMITEO—SUPPLIES THROUGH YOUR USUAL ‘ECLIPSE’ 


| annie PM 162 
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AVAILABLE FROM STOCK... 


Steal a march! 
Get sterling quality 


Silver Steel 


Rounds in 13’ and 78 lengths 
Squares in 13’ lengths 
by P. STUBS Limited—and 


Ground flat 


Stock in widths up to 6’ 
by SPEAR & JACKSON 


If you want them NOW, , 
ring Gi ads marys 


Nettlefold & Moser Limited, LONDON: Box 378, 170-194 Borough High Street, S.E.1. HOP 7111 (40 lines). Telex 25766. 


LIVERPOOL: Dunnings Bridge Road, Bootle 10, Lancs. AINTREE 5911 (15 lines). HULL: 201 Sculcoates Lane. HULL 41341 (3 lines). 
NM 71 
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... with a proved mechanical efficiency of 985% 

... infinitely adaptable for multi-shaft driving at 

long or short centres... absolutely positive for 
synchronised operations... high load capacity... rugged 
and durable. 

Standardised Design Drives up to 4,000 h.p. 

Stock Series Drives up to 140h.p. in 36 ratios 


RENOLD CHAINS LIMITED +- MANCHESTER 
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BRITAIN’S MOST POPULAR 
TWO-SPEED STARTER 





Fractional to 10 h.p. units available from the same components 
The most adaptable starters available in the United Kingdom 
The Type ‘B’ two-speed starter is available at a truly competitive price * 
Each starter is available with terminals for limit switches 
Standard units available with on-load motor circuit switches 
An adjustable time interval is available between ‘fast’ and ‘slow’ 
Most types immediately available at short notice 


Spares available in most overseas countries 


Purpose Mounting Industrial Industrial 


*Prices will be supplied on receipt of full particulars of motor type, 
rating and winding details. 


J. A. CRABTREE & CO.LTD., LINCOLN WORKS, WALSALL, STAFFS. 
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AVAILABLE FROM STOCK... 


sail lil 


you won’t catch us bending 
when it comes to 


HILMOR 
TUBE 
BENDERS 


Lightweight, Portable | 
and Bench Models. 











If you want them NOW, , 
ring Ge Cease m- ary ae 


Nettlefold & Moser Limited, LONDON: Box 378, 170-194 Borough High Street, S.E.1. HOP 7111 (40 lines). Telex 25766. 
LIVERPOOL: Dunnings Bridge Road, Bootle 10, Lancs. AINTREE 5911 (15 lines). HULL: 201 Sculcoates Lane. HULL 41341 (3 lines). 
NM 69 
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Looking inside the Holroyd gear box, you can readily see the high standard of 
finish of the component parts, but what you can’t see is the supreme care taken 
to ensure smoothness and efficiency of the worm and wheel. Such factors are not 
always measurable with the unaided eye. 

Here for example is shown one of our routine tests for pitch, helix and division of a 
worm, on the accuracy of which so much depends. It is only by adopting special 
measures of this nature on apparatus and machines, often developed and manu- 
factured by ourselves, that we are able to maintain the excellent quality which 
lies inside the gear box, and which ensures maximum reliability and efficiency. 


THE WORM GEARS WITH A YD 
WORLD RECORD PERFORMANCE 


JOHN HOLROYD & CO. LTD - MILNROW - ROCHDALE - LANCASHIRE 
CRC/JH 19 
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L.S.E. industrial a.c. motors— 


YOURS TO COMMAND 


We are now on top of a very big programme of 
developments in the standard range of L.S.E. industrial 
a.c. motors and can supply most requirements promptly 


or even, in many instances, from stock. 


Telephone your needs to Manchester East 1241 (or to your 
nearest L.S.E. branch) and open the gates of your Goods 


Inwards department. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH (Nor 85A), MANCHESTER, LONDON AND BRANCHES 
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Rubber 
components 
for 


every 
purpose 


We make rubber components to individual specification 8414714007101: 1:14,888) 12°), 14 
in natural or synthetic based compounds. | 

|] These components are moulded to high standards of R 

precision and quality. 

(_] Wecanalso produce designs for new applications and 
are expert in techniques of combining rubber to metal. 


SHEFFIELD 
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HOPKINSONS’ smaut Bronze vatves 


Spring Relief Valve 


STS Valve Parallel-Slide 
Valve 


Non-Return Valve 


; 


HOPKINSONS LIMITED HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 





NO DOUBT ABOUT IT, 
Crosland dies cut costs as 
cleanly as materials for these 
important reasons. They blank 
and pierce in one operation. 
They are an amazingly cheap 
method of tooling steel, non- 
ferrous and non-metallic 
materials. They save up to 
96% bench time compared 
with hand methods on short 
to medium non-repetitive runs. 


They are infinitely cheaper 

a than orthodox tools. Their 
with super-hard steel cutting edges 
are set in a densified laminated 


material of high tensile 
BLANK AND strength and give clean, even 

results. And they’re cheap to 
PIERCE DIES maintain and modify. 


These are-facts -Promethem > yourFott! 





























Write for fully des- 
criptive literature to: 

















BREDBURY NR. STOCKPORT Telephone: WOODLEY 2621/2 
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” Sq uirrel Cage Motors 


E-P-E i, to 2 H.P. 


Direct-on Starters 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 


E.P.E. Works, Bromford Lane, Birmingham 8. 
"Phone: STEchford 226! ‘Grams: Torque ’Phone Birmingham 
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needs no 


The Finest Clip 
in the World IS THE 


1¢ YA 


WORM REGD. TRapg MARK 
{7 DRIVE Hose CLIP 


COMPANION ACCE 
THE WORLD’S FINEST CLIP 





L. ROBINSON & CO. (Gillingham) LTD. 


LONDON CHAMBERS, GILLINGHAM, KENT TELEPHONE GILLINGHAM 51182/3 


osing the Question ? 


To advance the technique of modern surgery to heart 
Operations, British Surgeons needed an apparatus and a pump to 
closely match the delicate functions of the human heart. 
After long and careful experimentation with five basic pumping 
mechanisms against damage to blood corpuscles and for 
blood flow relationships, the Mono Pump was established 
by the Hospital Research Team as a superior 
means of pumping human blood. 
Can this be regarded as confirmation of the Mono Pump This is the small Ormond Mono Pump 
as a superior principle of trouble-free pumping for industrial specially produced in one size only for use on 
service ? Or can the huge numbers used on a wide range of Heart/Lung Apparatus. Where meticulous 


industrial duties be regarded as confirmation enough ? hygiene is necessary and an output of up to 
5000 m.|. per minute is required, the pump 


The has useful application to Laboratory or Pilot 


Plant. There are other various types of Mono 
Pumps ranging in capacity up to 16000 
gallons per hour to cover any pumping duty. 


MONO PUMPS LTD - MONO HOUSE - SEKFORDE STREET - CLERKENWELL GREEN » LONDON E.C.1. 
Telephone: CLErkenwell 8911 Telegrams: Monopumps, London Telex 


United Kingdom Branches: Belfast, Birmingham, Bristol, Glasgow, Manchester, 
Newcastle and Wakefield and Overseas: Dublin, Durban, Johannesburg, 
Melbourne and Sydney. 





stint iniancetiimmanial 


| 
L 





MP307 
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your automatic choice— 


WIFLEX 


fe. eal 


The photograph is reproduced by permission of the Harmony Gold Mining Company, 
and Edward L. Bateman Limited, Johannesburg—Twiflex agents for South Africa. 


TWIFLEX . . . the only automatic clutch that provides 
smooth controlled acceleration and 
caters for misalignment. 


The 1000 HP tube mill drive—pictured above— 
incorporates a 36” TWIFLEX clutch between motor 
and gearbox. It is the first of six identical units 
to be installed by the HARMONY GOLD MINE 
in the Orange Free State. Sixteen 250 HP TWIFLEX 
tube mill drives have been in service at this mine 
since 1954. 











TWIFLEX... the completely reliable automatic clutch that provides 


Inherent flexibility 

Complete freedom at rest 

Smooth, progressive acceleration 
Reduced motor starting loads 
Controlled overload slip characteristics 
Negligible maintenance 


TWIFLEX . .. the automatic clutch that is the choice of mining engineers throughout 
South Africa. 
If you have a transmission problem, consult us—our wide experience is 
at your disposal. 


TWIFLEX COUPLINGS LIMITED (One of the Sheepbridge Engineering Group) 
The Green - Twickenham - Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex, Twickenham 
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for SAFETY’S 
SAKE install an 


INDICATOR 


Designed to give instant visible or audible warning Available in 1” to 6° standard sizes, screwed or 
of cessation, increase or reduction in flow of liquid flanged. Double windows for right or left viewing. 
in a conduit. Ideal for cooling water or lubricating oil Also temperature and pressure stats, float level alarms 
supplies, oil feeds etc. Special models available for and wall panels. 

chemicals or edible liquids. 


F. BAMFORD & CO. LIMITED ‘me: sro 607 


AJAX WORKS «© WHITEHILL © STOCKPORT « CHESHIRE 








THE FRASER 
WATER-TUBE STEAM BOILER 
is unsurpassed 


FOR VERSATILITY 





6 prominent features 


FRASER & FRASER LTD 


Bromiey-by-Bow, London, E.3 
Tel: ADVance 3266 (4 lines) Grams: Pressure Phone London 
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Kvery Engineer should 
idee know about 








“ay METALUCK 


Registered Trade Mark 


Every engineer should know about Metalock, the 
service that repairs cracks and fractures in machinery. 
Service engineers are on the spot WITHIN A FEW 
HOURS IN ANY PART OF THE COUNTRY. 


The Metalock process is a precise engineering method of 
making cold repairs and combinations of METALOCK, 
METALACE and MASTERLOCK will solve almost any 
repair problem. 











METALACE 

METALOCK. Slots are cut transverse to the fracture and 
METALOCK keys are inlaid by cold working into the parent 
metal. The alloys have a known tensile strength and the serra- 
tions of the keys having a known shear strength, a precise 
amount of strength is restored as each key is inserted. 





METALACE. Holes are drilled and tapped and Metalace studs 
or dowels are inserted tangent to each other along the line of 
fracture. The studs are cold worked to ensure tightness and 
complete filling of the crack with new metal. METALACE 
studs used in conjunction with METALOCK keys accomplish a 
pressure tight joint and lend rigidity to all METALOCK repairs. 


MASTERLOCK. These piates are inlaid at points of high stress 
concentration or in sections subject to overloading and subse- 
quent fracture and are held in place by dowels cold worked 
into matching half holes between the parent metal and the 
alloy plate. The size and shape of the alloy plates vary with 
the requirements of each repair. 











Have details of our service in your files and remember to 
MASTERLOCK CALL FOR METALOCK when your pliant is in need of repair, 
urgent or otherwise. 





METALOCK 


(BRITAIN) LIMITED 


GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2. 
Telephone: WHitehal! 8902-5 


AREA OFFICES: 
BIRMINGHAM Bearwood 2799 LIVERPOOL Central 3820 
BRISTOL Bristol 56014 NEWCASTLE Newcastle 24808 
CARDIFF Cardiff 29719 SHEFFIELD Sheffield 29361 
GLASGOW City 7203 W. CUMBERLAND Egremont 381 
PORTSMOUTH Portsmouth 24088 











in a hurry? Call for Metalock 
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INCREASE €% 


YOUR BRIGHT STEEL STOCKS BY 


7,000 TONS 


By using Macready’s service, a stock of 7,000 tons of Bright and 
Hot Rolled Carbon and Alloy Steels is at your disposal. 

Our range is comprehensive covering a multiplicity of sizes in the 
main B.S.970 E.N. specifications. Delivery is given by return — our 
transport fleet covers a wide area of the country. 


Make use of our stocks fo save on 


&. *& CAPITAL OUTLAY =k STOCK LOSSES: 
=D == VALUABLE SPACE + LABOUR COSTS 


MACREADY’S METAL COMPANY LIMITED 


ssetireiiaiessid SIEnee. PENTONVILLE ROAG. LONDON, N.I. 


0 (30 lines Telegroms: Usospeod, London, Telex Telex No. 22788 





WORM GEAR UNITS 


Supplied to meet the exacting 

demands of modern industry. 

One of the features of our 
esses standard type worm gear unit, 


illustrated, is the cooling 


fins cast integral on the 
MOSS GEAR CO. LTD. CROWN WORKS, TYBURN, BIRMINGHAM 24. underside of the case. 


Telephone: Erdington 1661-6 Telegrams: ‘Mosgear, Birmingham’ Please send us your enquiries. 
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BMC forge more suspension links every minute with the 


Massey Double Acting Drop Hammer 


At the Austin Motor Co. Ltd., 
suspension links of 3} lb. weight 
14” in length are forged in /2 seconds 
(floor to floor time) with 16 blows 
of the hammer. 


These hammers are made in two ranges, 
the ‘Ram’ type and the ‘ Piston Rod’ 
type. Due to the high blow velocity 
achieved by these machines, the blow 
energy as compared with gravity drop 
hammers is much higher, which coupled 
with the increased number of blows per 
minute available, ensures far greater 
production. 

Made in sizes from 10 cwt. to 8 ton. 


Photograph: courtesy 
The Austin Motor Co. Ltd., Birmingham. 


MASSEY DESIGNS INCLUDE:- 

Steam and Compressed Air Hammers, 
Pneumatic Power Hammers, Friction 
Drop Hammers, Double-Acting Steam 
and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging 
Presses, Use Rollers, Trimming Presses, 
Tyre Fixing Rolls. 


B& S MASSEY LTD 
OPENSHAW, MANCHESTER, ENGLAND 


MAKERS OF THE WORLD'S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 
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ODONI BENCHES SPEED PRODUCTION 


STEEL FRAMED, WITH TIMBER, STEEL or SPECIAL TOPS 


Suitable for all industries, many standard sizes or 
to customers needs. 


TYPE O€ 6677 
Six position (double sided) assembly 
bench size 12’ x 2’ 6”. 





TOOL MAKERS AND 
PRECISION WORKERS BENCH 
OE 6700 


S’-6” x 2’-3”. Braced vice position, 
cabinet and drawers fitted with roller 


slides. TYPE OE 6943 
Inspector’s Bench with security cabinet 
Size 8’ « 2’ 3”. 
Apply for illustrated brochure to— 


ODON!I EQUIPMENT LIMITED 


SALISBURY HOUSE * LONDON WALL : LONDON E.C.2 
TELEPHONE: NATIONAL 8525-6 CABLES: ODONI STOCK LONDON 


between this V-belt 
and any other 














LASTS 20 to 50% 


A core of endless, tough grommets positioned to take the LONGER... Yet priced 
load—not just layers of cords. A belt developed by the 
pioneers of V-rope drives. Designed to pull and go on pulling 
under any conditions. The incomparable Texrope V-Belt. 


no higher than ordinary belts 


TEXROPE 
Grommet VY.-Belts 


ALL BRITISH 


FRANK & CO LTD DEPT.—M.w. 
ert —” SHIPLEY YORKSHIRE 
2" WIGGLESWORTH "= 
AND SOLD ONLY BY Grams: CLUTCH SHIPLEY 
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GF are the most reliable and easiest 
assembled tube fittings in the world 
because :— 

The ductility of GF malleable iron 
withstands all installation strains 

GF threads are precision-machined 
for fast, easy assembly 

Every GF fitting is pressure-tested to 
360 p.s.i. before despatch 

GF precision manufacture ensures no 
leaks when the pipeline is tested 


GF fittings outlast all others 

The GF range of 1000 patterns and 
sizes includes every coupling or joint 
required, from 4" to 6” B.S.P. 

Fast delivery of any of these fittings 
can be guaranteed if not availat le at 
our local depots 


MALLEABLE IRON 
TUBE FITTINGS 


WORTH MORE — SAVE MOST 


on installation and maintenance 
costs 


Please write for lists and other literature to 


Le Bas Tube Co. Ltd., 

City Wall House, 

129 Finsbury Pavement, London E.C.2 
Telephone: MONarch 8822 
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Cast steel moving crosshead 
for 3,500j1,500 ton extru- 
sion press, for Loewy 
Engineering Co. Ltd. 13 


ad tons 12 ewt. 
few 
ounces to 


7 € EDGAR ALLEN 
STEEL CASTINGS 


TONS 


(FINISHED WEIGHT) 


Side knives in Imperial 
manganese steel, weight 
6 lb. 


The Edgar Allen foundry, one of the largest and most up 
to date in Great Britain, manufactures steel castings in 
carbon, alloy, manganese, stainless and heat resisting 
steels. 

Edgar Allen’s also provide a rapid service in the heat 
treatment of all grades of steel castings and the stress 
relieving of welded structures. 

| eine oe 
| To: EDGAR ALLEN & CO. LIMITED - SHEFFIELD 9 
| Please post the Stee! Foundry Book to 

| NAME . 

| PosiTION............ 

| Fines 


| ADDRESS ........... 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD 9 
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This is the reason why NEW ADAPTABLE’ RADICONS 
have better than ever thermal ratings 


This is the fan which David Brown have incorporated in the new 
Radicon ‘Adaptable’ range. The controlled flow of air increases 
heat dissipation, giving 50%, more capacity over units of similar 
size without fans. 

The ‘Adaptable’ range gives unequalled versatility of mounting 
because of its detachable feet. Seven sizes from 14” to 33° 
cover drives up to 10 h.p. Leaflet E.387.125 gives complete 
information on sizes, performance and selection of the ‘Adaptable’ 
range. 

For drives over 10 h.p. the SOLID FOOT RADICONS will 
meet your other requirements. 








Both the design and 
name of the ‘Radicon’ are registered. 


THE DAVID BROWN 
D A Vv i D a R 0 Ww N CORPORATION (SALES) LIMITED 
YEARS An alliance of engineering specialists in 


gearing, machine tools, tools, castings 
automobiles and agricultural tractors and machinery. 


GEAR DIVISIONS, PARK WORKS, HUDDERSFIELD. TELEPHONE 3500 


(SL 90 





zalsess 
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WOT UC eptember 1962 


Critique for Design 


HERE used to be a very good pump which had five parts, one of which was a 

screw. If you took out the screw the pump came to pieces. Any other pump had 
more than five screws, to say nothing of the other parts. It was argued one way that a 
single screw was not safe, and another way that one screw could be given 100°, 
attention and made really safe. All this was before the time of high temperature 
technology so no-one thought of not using a screw at all, but a spot of welding 
instead, which could be cut and re-welded as required. Of course a welding outfit 
is not so handy to carry around as a screwdriver. On the other hand, the need for a 
welding outfit renders a screwdriver unusable, which might have advantages in 
certain circumstances—which immediately highlights the inescapable fact that 
circumstances have an overriding influence on most engineering design. Indeed, if 
circumstances do not intrude it can only be that they are completely satisfied. 


For many years a famous motor car was notable, at any rate among the 
peculiarly knowledgeable, for the vast amount of five-sixteenths bolts used in the 
chassis. It would have been cheaper to use a few large bolts but under the constantly 
varying load they would undoubtedly “work” a little, whereas the great number of 
small bolts did not. The difference lies in the spreading of the transmitted load over a 
greater proportion of the material, a step on the way to welding in fact, and now 
of course, welding is the most favoured method of construction in this particular 
application. 

In principle, casting is the most homogeneous method of creating a structural 
form in metal, and in practice and for certain applications it is the most satisfactory 
way in all respects. But in practice also it can raise difficulties in the making of the 
mould, in the behaviour of the metal in the mould, and in what happens to the 
metal as it cools. There are, too, certain limitations as to thickness, and on this 
score alone rolled sheet metal techniques offer advantages. Rolled metal has a high 
degree of uniformity and a great range of desirable physical properties, so that the 
piecemeal method of cutting a lot of small pieces and painstakingly welding them 
together can, in favourable (and frequent) circumstances produce a cheaper, lighter 
and more homogeneous structure, and of material with properties peculiarly 
appropriate to the duty. 


A hypothetical ideal in construction is clearly one flow of metal encompassing 
the whole of one discrete functional part, and the work of the jeweller shows to what 
extraordinary lengths this principle can be pursued. But the jeweller is not concerned 
with strength except in a very minor degree. In engineering design, strength is all 
important and no one of the available processes satisfies all requirements. The 
partial principle that does emerge is of attainable homogeneity up to a clear dis- 
continuity, whether this be at a surface of relative motion or of illimitable strain, or 
of indispensable accessibility, and there to use fastenings. This is more a principle 
of critique than of application in relation to design, and as such it is very useful. It 
produced the pump with the five parts. 
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Factory Made 


Houses 
Production of factory-made dwell- 
ings, at a minimum rate of 1000 per 
factory a year is made possible by a 
method of building construction, 
new to this country, launched by 
two British firms, Myton Limited, a 
member of the Taylor Woodrow 
Group, and Anglian Building 
Products Limited, of Norwich, who 
have formed a new company, Taylor 
Woodrow-Anglian Limited, to manu- 
facture under licence (exclusive for 
Great Britain) from Larsen and 
Nielsen of Copenhagen. With high 
quality concrete the principal 
material, large, room-sized units 
will arrive at sites so completely 
finished that little more than 
assembly is needed on the spot. 
Anglian’s Lenwade, Norwich 
works has a production capacity of 
100,000 ton of precast and pre- 
stressed concrete a year. The basic 








eas CHECK-UP.—A battery of large retorts (giant 


SHEET 


principle is the breaking down of 
the buildings into major components 
and the factory fabrication of those 
components on a production line 
basis. Door and window-frames will 
be built in at the factory with 
windows painted and glazed before 
delivery to site. Wall panels are 
generally of “sandwich” construction 
having an insulating material between 
inner and outer concrete panels. 
Floor slabs are to be produced in 
the same manner with a variety of 
wearing surface, e.g. tiling, grano- 
lithic, parquet, etc.: internal con- 
crete surfaces are to be of a quality 
to receive paint or paper without 
further treatment. Service pipework, 
conduit and plumbing will be built 
in. Stairs will be finished, usually in 
half flights, and where lifts are 
to be installed, the complete lift 
lobbies will be incorporated in the 
corridors. Where possible, smaller 
units such as bathrooms would arrive 
complete. 


) being inspected pore despatch 


pressure-cookers 
from the Radcliffe Works of Mather & Piatt Limited. They will be used for cooking canned pet 
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Ex 
Mill 
A new experimental rolling mill at 
the BISRA Sheffield laboratories 
will enable the Mechanical Working 
Division to intensify research into 
the hot rolling of steel, with par- 
ticular reference to rod and bar 
production. 

The equipment consists of a 
three-stand mill and a direct-resis- 
tance electrical installation for heat- 
ing the stock. The mill stands are of 
an unconventional design in which 
the roll shafts, instead of being 
supported at both ends, are suppor- 
ted at only one end, cantilever- 
fashion, from bearings mounted in 
chocks disposed on either side of the 
pass line and inter-locked with 
each other, with hydraulic pre- 
loading. The three stands can be 
arranged either with all the rolls in 
one plane or with a “vertical— 
horizontal—vertical” sequence of 
passes. Inter-stand spacing can be 
adjusted and a wide range of roll 
sizes accommodated. The equipment 
is capable of heating pieces from 2 ft 
to 14 ft long in cross-sections up to 
I4in. x 141n. The mill can roll 
at speeds up to 1000 ft per minute, 
so that the experiments are brought 
into closer accordance with industrial 
practice than is usually possible in 
laboratory scale plant. 

The new mill has been extensively 
instrumented and its electrical drive 
is capable of a wide range of adjust- 
ment to enable investigations to be 
made into automatic control of rod 
and bar mills. The ancillary plant 
also includes a specially designed 
roll-grinding machine which dis- 
penses with the template stage of 
pass-forming. The mill was manu- 
factured to BISRA design by the 
Albert Mann Engineering Company 
Limited. 


rimental Rolling 


Graphite for Reactors 


Nuclear Graphite Limited, now 
owned wholly by AEI-John Thomp- 
son, was formed in January, 1957 
to machine the graphite moderators 
for Berkeley Nuclear Power Station, 
and subsequent stations which 
might be built by the AEI-John 
Thompson consortium. For the 
Berkeley contract it was necessary 
to machine some 8,000 ton of raw 
graphite to very close tolerances, 
and under strictly controlled clean 
conditions, producing around 
200,000 individual components in 
850 different types. A works staff of 
200 people was employed on this job. 
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After more than half of the 
components had been delivered to 
site, C.E.G.B. found it necessary to 
request certain design changes, and 
all these finished components were 
returned to the N.G. factory at 
Poole to be re-machined. 

Since the formation of The 
Nuclear Power Group, Nuclear 
Graphite Limited has become the 
official graphite machinist for the 
group. Work other than that for 
Berkeley has included graphite 
samples-for Bradwell, and the whole 
of the graphite reflector bricks for 
Latina. In addition to a considerable 
amount of work for the Merlin 
reactors and the Dragon project at 
Winfrith, the company is now 
actively engaged in machining a 
further 8,000 ton of graphite for the 
Dungeness station. On the com- 
pletion of this in about eighteen 
month’s time work will start for 
Oldbury. 


Brittle Fracture 


At the request of the Australian 
Board of Works, Dr. Richard Weck, 
Director of the British Welding 
Research Association has investi- 
gated the cause of failure last July 
of Melbourne’s £A 4m King’s Bridge 
which has been in service for only 
fourteen months. A further question 
is whether or not satisfactory repairs 
can be made to the present structure. 

The King’s Bridge, described as 
Melbourne’s showpiece, was built 
by an American constructional 
engineering company to the design 
and under the supervision of the 
Country Roads Board of Victoria. 
The collapse occurred on July 11 as 
a 38 ton low loader was crossing; a 
brittle fracture developed in one of 
the main girders and a section of 
the roadway sank 18 in. The bridge 
has been closed and shored up with 
timber baulks to prevent collapse of 
the remaining members. 

The British Welding Research 
Association is an_ internationally 
known authority on the problem of 
brittle fracture in steel structures 
and as a result of its work, proof 
against this type of failure is ‘built 
in’ to many structures, for example 
nuclear reactor vessels, built in 
Britain in recent years. 

Apart from the present case there 
are five other known instances of 
the failure of bridges through brittle 
fracture. Four of these occurred 
before 1939 and one immediately 
after the war. Attention was first 
seriously focussed on the problem 
following the apparently inexplicable 
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breaking up in service of some of the 
all-welded ‘Liberty’ ships produced 
between 1939-1945. 


North Sea Oil 


Three groups of companies—Shell, 
British Petroleum and Esso—are 
making a preliminary survey of an 
area which might have petroleum 
prospects. The survey covers some 
30,000 square miles of sea outside 
the three mile limit extending north- 
wards from Lowestoft to the Firth 
of Forth. The Shell Company of 
the United Kingdom Limited is 
responsible for the survey which will 
be suspended during the winter and 
be resumed in the summer of 1963. 

The seismic survey method is 
being used in which small explosive 
charges are set off just below the 
water surface and recording instru- 
ments measure the impulses reflected 
back from the rocks beneath the 
sea bed. The record thus produced 
is in the form of a graph which 
indicates the rock structures but 
does not show the presence of oil. It 
does, however, show whether 
structures are present in which oil 
might have accumulated. The only 
means of proving is by drilling a well. 
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Scottish Deriaz Turbine 

The first Deriaz-type water turbine 
to be installed in Great Britain is 
a 22,000kW, 30,500 hp machine 
which is being made by Harland & 
Wolff Limited, Scotstoun, for The 
English Electric Company Limited 
who are supplying it to the North of 
Scotland Hydro Electric Board for 
Culligran power station. The Deriaz 
turbine was first designed by Mr. 
Paul Deriaz in 1952, then working as 
chief designer in English Electric’s 
hydraulic laboratories at Rugby. 
After intensive research, six Deriaz 
units designed as pump turbines were 
ordered for the Ontario Hydro 
Electric Commission’s power station 
near Niagara Falls, made partly in 
the United Kingdom and partly in 
Canada, and were the first installed 
anywhere in the world. These 
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CASTELLA BEAMS.—Looking down on the 
Hancomatic oxygen cutting machine, running along 
its own rails and cutting castellations in a 60 ft universal 
beam, at the works of James Austin & Sons (Dewsbury) 
Ltd. Note the templates, for providing the castellation 
design, ee to a rail between the track rails of the 
Hancomatic track assembly 
generate power by day, and by 
night are used to pump water to an 
upper reservoir to be used again 
next day. Other Deriaz units are 
now being supplied for hydro- 
electric power projects in Spain and 
Argentina. 


Ethylene Plant 

The £64 million second chemicals 
plant now on stream at the Esso 
Refinery at Fawley has a capacity in 
excess of 70,000 ton/year of ethylene, 
and thus brings the company’s total 
ethylene producing capacity in the 
United Kingdom to over 110,000 
ton/year. The plant, which is the 
largest of its kind in Europe, also 
provides substantial additional 
quantities of butadiene to supple- 
ment that already produced at 
Fawley. It supplies ethylene gas 
feedstock to the LC.I. plant at 
Severnside (Glos) through a 6 in. 
spun steel pipeline. The pipeline is 
78 miles in length and is buried to a 
minimum depth of 3ft 6in. The 
Fawley plant covers more than 5 
acres and a feature of its con- 
struction was the use of a £12,000 
scale model from which engineering 
drawings were made. 

Ethylene is now stored at the 
refinery in a 1500 ton vessel which 
consists of two concentric spheres, 
the inner of aluminium and the outer 
of carbon steel, the interspace being 
packed with powder insulation to 
keep the contents at minus 140°F. 
Liquid ethylene from the sphere can 
be vaporised to supply the pipeline. 
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Electroplated Metals 


Metals and their application as decorative, protective or functional 
coatings when applied by electrodeposition are described. Specific 
reference is made to recent improvements in electroplated coatings 
and finishes, and applications of the lesser known metals and alloys 


PPLICATIONS of the more common electroplated 

coatings—nickel, chromium, zinc, etc., for decora- 
tion and/or protection; rhodium, silver, etc., for electrical 
contacts—are too well known to need specific description. 
The application of many other metals applied as electro- 
plated coatings are often overlooked, however. Also 
recent developments have considerably increased the 
scope of many base metal platings, particularly as 
regards enhanced appearance. 

It is perfectly practical to deposit a hundred or more 
different metals and alloys as electroplate coatings on 
both metallic and non-metallic bases. Only about thirty 
different metals and alloys, however, have any practical 
application in general engineering as electrodeposited 
coatings. Of these the majority of industrial applications 
are concerned with copper, chromium, nickel, tin and 
zinc—the former mainly as an underlay to improve the 
adhesion and corrosion resistance of nickel or nickel- 
chromium plating. Copper, in fact, is very poor as a 
protective coating on its own. It is difficult with thin 
copper plating to eliminate pinhole corrosion, whilst the 
coating itself is subject to tarnish and staining unless 
protected with a lacquer coating. Copper undercoat 
plating or ‘flash’ plating is commonly of the order of 
0-0002 to 0-002 in. although coatings of up to 0-030 
in. may be used for build-up and functional coatings. 

Although the adhesion of copper plating is excellent 
to most ferrous and non-ferrous metals its abrasion and 
wear resistance is poor. Hence it has only limited applica- 
tion as a functional coating. These, in the main, comprise 
lubricant coatings for drawing, etc.; wire coatings; 
coatings to limit the extent of hardening over surfaces 
during heat treatment; the production of electroformed 
dies, etc.; control coatings for chemcal milling; and the 
application of thermally conductive coatings to other 
base metals. As a decorative coating it is used almost 
solely on non-functional items, when the plated surfaces 
can be protected against discolouration by a clear 
lacquer. 

Chromium plating is undoubtedly the main decorative 
finish, particularly applied to ferrous metals for the 
attractive finish of ‘trim’ and similar components. It 
can also be applied to non-ferrous metals and it is not 
generally appreciated that it can also be produced in a 
black colour rather than shiny white for special decora- 
tive effects, or even functional uses. Decorative chromium 
plating is usually of the order of 0-0001 to 0-0006 in. 
thick, whilst functional coatings may range between 
0-0005 and 0-012 in. thick. The main functional applica- 
tion of chromium plating is in building-up worn engineer- 
ing parts, etc., where the great hardness of ‘the coating 
together with its excellent resistance to wear, abrasion 
and corrosion may offer special advantages. The co- 
efficient of friction of chromium rubbing on most other 
metals is also low, making hard chromium plating 
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specially suitable for bearing applications. ‘Chromed’ 
surfaces are not invariably produced by electroplating, 
however. Chrome-diffusion is used to produce hard 
chrome surfaces on light alloys for example, this being 
basically a heat treatment process. 

The use of nickel as a final finish was considerably 
enhanced with the introduction of bright nickel plating. 
A more recent development is the production of patterned 
nickel plating where many special effects are possible. 
The basic process is somewhat involved and relies 
principally on an initial conditioning treatment in a 
bath which produces a thin film on the base metal 
surface. After nickel plating in another special bath 
this film causes a disruption of the normally smooth 
nickel coating, resulting in a patterned structure, the 
grain size of which can be controlled. Final appearance 
is dependent on the thickness of nickel deposited. A 
nickel coating of the order of 0-000! to 0-0003 in. 
produces a well marked pattern. Thicker films tend to 
obscure the pattern. Thinner coatings may give an 
equally unsatisfactory effect since the pattern does not 
develop completely or properly. 

Patterned nickel coatings of this type are generally 
best produced on brass as the base metal although it is 
also done on copper and steel. The decorative effect 
can then be further enhanced, if required, by over- 
plating with a very thin coating of silver, copper, gold, 
chromium, etc. The basic pattern will remain clearly 
defined as long as the final decorative coating is thin and 
bright. 

Normal nickel coating used for decorative finishes is 
of the order of 0-000! to 0-00015 in. thick. Industrial 
coatings for building up worn machine parts, etc., 
usually range from 0-005 to 0-020 in. whilst in electro- 
forming, thicknesses of several inches can be built up 
by electrodeposition if required. As a functional coating 
nickel has the advantage of good mechanical properties 
as well as being resistant to corrosion. It can also be 
electroplated in a range of different hardnesses. 

Zinc is an excellent protective coating on ferrous 
metals. Protective action is sacrificial with an inherent 
self-healing characteristic but the degree of protection 
is almost directly related to the thickness of the zinc 
coating. Light coatings are satisfactory for general 
protection—e.g. up to 0-001 in. thick. Under more 
severe conditions, however, the rate of corrosion may 
range up to 0-001 in. per year and so the coating thick- 
ness needs to be increased proportionately. The general 
thickness for outdoor zinc coatings is 0-0005 to 0-002 in. 
and this may be further increased for marine service. 
Low cost is a particularly attractive feature of electro- 
plated zinc coatings and more recent techniques have 
produced brighter, more attractive finishes than the 
conventional dull grey ‘galvanized’ appearance. Applica- 
tion is almost entirely confined to the protection of 
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ferrous metals, where adhesion is excellent. 

Cadmium plating is similar to zinc in protecting by 
sacrificial corrosion and is thus specifically used on steels 
and irons, but also on copper and copper alloys. It has 
certain advantages over zinc as a protective coating for 
marine service and is less liable to form corrosion 
products and discolour. It is, however, appreciably more 
expensive than zinc. The fact that the surface oxidation 
product of cadmium is a good electrical conductor 
makes cadmium plating a suitable choice for electrical 
work, including the plating of contacts. Mechanically, 
however, the strength of the coating is only fair and 
adhesion good rather than outstanding. The extent to 
which the coating will deteriorate also varies considerably 
under different corrosive conditions. 

Lead plating is employed entirely as a functional 
coating, primarily for corrosion resistance on ferrous 
metals, and copper, which might otherwise be subject 
to chemical attack. Lead provides ‘barrier’ protection, 
the degree of protection being proportional to the 
thickness of the coating. Typical electrodeposits may 
range up to 0-010 in. thick depending on the degree of 
protection required. Adhesion characteristics are good, 
but lead coatings have poor mechanical strength. The 
bearing properties of lead, however, are generally 
excellent and so electroplated lead finds application for 
such duties. Most lead coating for general industrial 
applications, however, is done by dipping rather than 
electroplating. 

Tin, of course, is another common coating, normally 
applied to ferrous metals (e.g. to produce tinplate), but 
only a proportion of tin coatings are produced by 
electroplating. Main application is for tinned wear, but 
electroplated tin is also widely used for coating elec- 
tronic components, and also to a more limited extent for 
forming bearing surfaces. A tin alloy is usually preferred 
for the latter duty, however. 

It does not seem to be generally known that iron is 
also a favourable metal for electrodeposition on ferrous 
metals. Adhesion is good and a substantial thickness of 
coating can readily be built up. The main application of 
heavy iron coatings is in reclaiming worn engine com- 
ponents and similar parts, and also as a bearing overlay. 


Previously iron build up, where attempted, was usually 
done by spray, but electrodeposition offers many 
obvious advantages. Electroplated iron was first used as 
an underlay for heavy chrome plating in reclaim work, 
largely to reduce cost. More recent developments in the 
control of the physical characteristics of the deposited 
iron have now made the technique suitable for using 
without a final overlay of chromium or hard metal. 

The precious metals are electroplated as decorative 
coatings (chiefly gold), and for electrical contact work 
(gold, silver, rhodium, and to a lesser extent platinum 
and palladium). Decorative coatings in these metals need 
not be expensive for extremely thin deposits may be 
suitable, when the weight of precious metal involved is 
very small. Decorative gold plating, for example, typic- 
ally ranges from -000002 to -00001 in. thick. It can 
readily be applied to copper, brass, nickel and silver, 
and to some other metals and alloys by straightforward 
bath technique. Industrial coatings may be substantially 
thicker, and gold is also used for electroforming up to 
thicknesses of about -10 to -15 in. 

Silver is suitable for plating most ferrous and non- 
ferrous metals and is generally applied in substantial 
thicknesses—-0001 to -001 in. Platinum is used mainly to 
plate copper alloys; and palladium for plating copper 
and copper alloys over a silver base plating. Palladium 
is also used as an underplating for rhodium plating. 
Rhodium is the cheapest of the three precious ‘white’ 
metals, again has good electrical conductivity and is 
also used for producing mirror surfaces and reflectors. 
Platinum, palladium and rhodium are all tarnish and 
corrosion resistant. 

Turning to the lesser used electroplating metals, and 
dealing with them in alphabetical order, aluminium 
plating finds very little application since where aluminium 
coating is required hot-dipping is the usual, and less 
expensive method. Satisfactory plated coatings in 
aluminium can, however, be produced on ferrous 
metals, and also on gold, magnesium, nickel, silver and 
zinc. Adhesion may be variable. 

Arsenic is another of the possible metals which again is 
rarely electroplated, although it has been employed for 
artificially producing antique decorative effects on brass 


Table I—ALLOYS FOR ELECTROPLATING 





Thickness 


Alloy Colour (typical) 


Special 
Properties 


Typical applications 


Brass 

Bronze 
Cobalt-nickel 
Gold-silver, etc 
Lead-indium 
Lead-tin 
Lead-tin-antimony 
Molybdenum Alloys 
Nickel-iron 


Nickel-tin 


Tin-cadmium 
Tin-zinc 


Tungsten Alloys 


Bright Yellow 


Bright, Pinkish 


Depends on alloy 
White 
White 


White 


in 
0001 


0005 


0001 


0002 to -002 


0002 to 005 


0002 to -005 


0002 to -0005 


0005 upwards 


As required 
0001 to -0002 


Iron and Steel 
Aluminium, Zinc 
Steel, Brass, 
Copper, Zinc 


Excellent 
Excellent 


a Good 
Copper, Brass 
Nickel, Silver 


Ferrous Metals, 
Brass, Copper 
Ferrous Metals, 
Brass, Copper 
Ferrous Metals, 
Brass, Copper 
Ferrous Metals, 
Brass, Copper 


Excellent 


Good 


Ferrous Metals, 
Brass, Copper, Zinc 


Ferrous Metals, 


Most Metals 
Ferrous Metals, 
Brass, Copper 


Wide range of 
magnetic properties 


Good conductivity 
Low friction 


Low friction 


Greater hardness & 
corrosion resistance 


Very hard 

Wide range of 
magnetic properties 
Solderable. Good 
corrosion resistance 


Outstanding resis- 
tance to salt 
atmosphere 
Solderable. Good 
corrosion_resistance 


Very hard 


Decorative coatings 
(indoor use) 


Decorative coatings 
(indoor use) 


Permanent magnet 
coatings 


Electrical contacts 
Heavy duty 
bearing surfaces 
Heavy-duty 
bearing surfaces 
Heavy-duty 
bearing surfaces 
Wear resistant 
surfaces 
Permanent magnet 
coatings 
Decorative and 
protective coatings 
Protective coatings for 
marine service 


Radio components 
Galvanic protection 


Wear resistant surfaces 
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and other copper alloys. The straightforward coating is 
dark grey or black in colour. Bismuth (and antimony) 
electroplate is very occasionally used for corrosion 
protection, but possesses no particular advantages 
that make it attractive commercially. The coating is dull 
grey. 

Cobalt as an electroplating metal is usually employed 
in alloy form to enhance the properties, particularly 
wear resistance, of other more common plating metals; 
and also electrodeposited as a cobalt-nickel alloy for 
permanent magnet coatings on electronic apparatus. 
The metal itself can also be electrodeposited to produce 
a hard grey-white coating with similar overall properties 
to nickel, but less resistant to oxidation. Cobalt plating 
is appreciably more expensive than nickel plating. 
Indium is another metal used as an alloy constituent to 


improve the properties of softer metals, and again is 
very rarely employed on its own. 

Of the numerous alloys that can be electrodeposited 
successfully, many are finding important applications in 
the field of electronics. Other alloys have particularly 
good bearing characteristics and electrodeposition can 
often be preferable to the conventional methods of 
producing bearing shells, etc. The brasses and bronzes 
mainly appeal for low cost decorative applications, 
particularly in domestic wear. An electrodeposited tin- 
nickel alloy, for example, has a similar appearance to 
chromium plating as well as being solderable, possessing 
good bearing characteristics and high resistance to 
tarnishing and corrosion. A summary of the character- 
istics and applications of the more important electro- 
plating alloys is given in the table. 


Cutting Power of Lathe Tools 


Some notes on recent research 


By A. G 


MONGST recent researches on the cutting power of 

lathe tools are featured stress and deformation, 
break down, the grip of chucks, and tool temperatures 
as a function of the cutting resistance. In ascertaining 
cutting power, a supplementary task arises in determining 
the effect of forces upon the machine-tool, which 
either passes them on to its foundation or absorbs them, 
the displacement of surfaces moving one upon one 
another, and the displacement of shafts in their bearings. 
This relates to the change in position of one part relatively 
to another and to oscillations, since the cutting force is 
not constant, but varies with the actual setting of the 
tool. It may be treated as a normal constant force with 
positive and negative varying forces. Researches were 
carried out on an earlier type of lathe, having a distance 
between centres of 6 ft 10% in. and height of centres of 
10g in. Testing was done with the end-supports mounted 
on knife-edges and the middle unsupported, with the 
ends on double wedges and with all supports firmly 
grouted. The conclusions reached were that the highest 
stress in the lathe-bed was 853 psi and the geatest 
deformation produced a “give” at the cutting-tool 
(away from the article being cut) of some 0.001 in. The 
lateral movement of the centres under the maximum 
cutting force amounts to some 130, with the resulting 
stress in the neighbourhood of 3.13 ton per square inch. 
In virtually any lathe, the accuracy of the work depends 
upon the aggregate of the deformations of the various 
parts, and in ordinary operations these are so small 
that accuracy is literally unaffected. 

In roughing work with the heaviest cuts, an aggregate 
deformation of 0.0117 in. may rise (a detailed account 
of this appears in “Forschungsheft” No. 360.) During 
rough turning, examples have been given of how by the 
exercise of technical control in fixing feeds and speeds, 
increased output can be attained. The workshop rela- 
tionship between the life of the tool before requiring 
sharpening and the economical cutting-speed, in con- 
nexion with the rough turning of steel shafts, has been 
worked out. The life of the tool is doubled for a diminu- 
tion of cutting-speed of 10%, while the life is quadrupled 
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for a diminution of 20°. Between these limits, the 
value of nm in the formula VT’ constant, is about 6-4 
(“Le Genie Civil”, No. 84.) 

As a basis of purchase, breakdown tests are not 
necessarily satisfactory, but relatively large differences 
may be ascertained with certainty provided the averages 
of at least two grinds and a sufficient number of tools 
are tested. Accordingly, 25 brands of high-speed tool 
steels were tried out on a 3% nickel steel which had been 
heat-treated, and taking the results from five sets of 
lathe tests. The feed in the first three sets was 0.045 in. 
per revolution, with a depth of cut of } in. where the 
respective speeds were 60, 61, and 67 ft per min. The 
fourth series was carried out with reduced feed, and the 
fifth series, instead of using | in. by 4 in. tools, was upon 
4 in. by } in. tools. From observation it was ascertained 
that under arduous conditions the performance of 
cobalt steels, and also those containing 13°, tungsten 
and 2°, vanadium, was superior to those containing 
18°, tungsten and 1° vanadium. Other special steels 
tried out contained 0.75% molybdenum and 0.25%, 
uranium, but results were not conclusive. 

This difference of performance was not so apparent 
under more moderate working conditions, while the 
average power-consumption was practically the same in 
all cases. Under similar conditions, it was noted that 
small tools removed more metal than did the large 
tools, before failure (U.S. Department of Commerce 
Technological paper No. 228). With the earlier system of 
chucks used, wherein the jaws were screwed up once at 
beginning the, grip might remain good but frequently 
relaxed as the work proceeded. New types of constant- 
pressure chucks ensured that the grip actually improved, 
as revealed by the deepening of the impress of the jaw- 
teeth upon the workpiece. It had been found that lathe- 
chucks and face-plates which gave under pressure 
sometimes held better than those possessing greater 
rigidity, but the fear of any tendency to chatter has 
prevented their use. In assessing the cutting power of 
tools, with this fear eliminated, heavier cuts may be 
taken successfully. 
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It is well known that the maxiumum work on lathes can 
be obtained from lathes only when all vibration in the 
chuck or face-plate is forestalled. The grip of the chuck 
is maintained by constant-pressure chucks as applied by 
air or oil pressure, or by electrically-operated mechani- 
cal means. In using one of these chucks on a 300 hp 
heavy roughing-lathe, it was found possible to work 
with a tool pressure of 100 ton. The impress of the jaw- 
teeth increased in working from 0-039 to 0-312 in. in 
this case. Not only is the pressure required less with 
constant-pressure chucks, but only one-quarter to one- 
third is actually necessary, while the same pressure is 
generally suitable for both roughing and finishing cuts. 
In its simplest form the apparatus is fixed at the rear of 
the hollow lathe spindle and actuates the chuck jaws by 
means of a spindle passing through the spindle. Chatter- 
ing is eliminated, which is a pre-requisite in the foregoing 
researches. (““Maschinenbau” 12, 108-113) lastly, the 
matter of tool temperature as a function of the cutting 
resistance of metals has been the subject of a number of 
papers by “The American Society for Testing Materials.” 
Temperatures near the cutting edge are determined 
by select thermo-couples, connected to automatic 
potentiometer recorders while handling test-pieces 24 in. 
in length and | in. in diameter. The metals used include 
annealed steel, hot-rolled machinery steel, cold-rolled 
steel shafting, malleable cast-iron, grey cast-iron, and 
wrought iron, and the influence of the temperature on 
the cutting power of the tools, at different ranges of 
speed is provided in tables and curves. 


Dise Brakes for Electric 


Motors 

A new range of disc brakes of the ‘fail-safe’ type 
spring loaded to the on position and electro-magnetically 
operated off, are on the market under the trade name 
BRAMARC. Pre-production trials under various ambient 
conditions and different duty-cycles have shown that the 
average life of the smaller brakes from this range is of 
the order of a quarter of a million operations without 
any adjustment being carried out, whilst the life of the 
larger brakes is about half that figure. The brakes are 
available as packaged units which can be fitted to stan- 
dard totally enclosed or drip-proof motors equipped 
with N.E.M.A.-C flanges on the non-drive ends. Six 
standard sizes are currently in production, giving 
braking torques of 5, 10, 25, 50, 90 and 140 Ib ft. These 
torques can be increased by a further 50% by the 
provision of more powerful springs. Features are long 
life and the ease with which adjustments for wear can 
be carried out or the floating friction discs replaced. 
Manufacturers are British Manufacture and Research 
Company Limited, Springfield Road, Grantham. 
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BRAMARC disc brake fitted to an electric motor 


Acid Pumps 


A new motorised diaphragm pump specially designed 
for acid transfer duties is now available from Transkem 
Pumps Limited, Sunlight House, Quay Street, Manchester 
3. The unit is glandless and self-priming and is construc- 
ted in Transkem’s special PETROX C ceramic, a hard 
material combining strength with its corrosion and 
abrasion resisting properties. The pump is for duties up 
to 500 gph, 40 ft head, including 10 ft suction lift. 


Transkem diaphragm pump for acid transfer 
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Separating Valve 

A valve designed to facilitate gravity separation of 
immiscible liquids has been introduced by Metaducts 
Limited, Standard Road, Park Royal, London, NW10. 
It consists of a 6,000 cc horizontally mounted cylindrical 
chamber with 6 in. dia sight-glasses set in the ends. All 
contact parts within the chamber are stainless steel and 
the sight-glasses are 4in. toughened glass. Sight-glass 
gaskets are asbestos millboard. The chamber is fitted 
with falling stem inlet and outlet valves of the Metaducts 
flush bottom pattern. The unit incorporates a drain and 
venting connection which, by a suitable arrangement of 
valves, allows interfacial cut to be drawn off and then 
blown or pumped back to the extraction vessel. Similarly, 
noxious or toxic fluids can be sampled or titrated under 
enclosed conditions and the sample returned to the 
main vessel without contamination or spillage. 


Translucent Shotbhlast 
Helmet 


A translucent shotblast helmet has been introduced by 
Tilghman’s Limited, Altrincham. Called the “Til-Lucent”™ 
it is moulded from fibreglass with a covering of latex 
rubber. Its transparency overcomes any tendency to 
claustrophobia in the operator and the latex covering 
kills the noise of shotblast impact and protects the 
fibreglass from wear and abrasion. Approval has been 
granted by the Factory Inspectorate for the helmet 
which is supplied in one size with an adjustable head 
strap. Two outer-eyepiece sizes are available (nominal 
sizes 7in. x Sin. and 64in. x 34 in.) and these accom- 
pany each helmet in boxes of six. An air inlet for 3 in. 
bore supply hose is fitted at the back and air is channelled 
downwards over the window to prevent misting. An air 
control box is an optional extra as are the oil-free 
rotary compressors (Type HSP) which supply air free 
from oil taint. Buyers are given a choice of cape: trans- 
lucent latex or canvas. Price of the helmet is £11. 2s. 6d. 
with latex cape: £9. 8s. 6d. with canvas cape. 
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Cutting Devices for Narrow Webs—Ili 


The knives used and the different mechanisms 
employed for their operation 


By J. A. CUCKSON 


Duplex cutting blade arrangement 

Every few years there appears on the markets a 
machine that will work twice as fast as its predecessor, 
but on closer investigation it can be seen that the machine 
is actually a twin machine in which the scissor arrange- 
ment is such that two wrappers are severed simultane- 
ously. 


Rotary knife and anvil 

In the type of wrapping and heat sealing equipment 
known as the Campbell system wherein the articles 
are fed and sealed in their wrapper continuously, the 
rotary blade pinches the web in two. An example of 
this is shown in Fig 11. The articles to be wrapped are 
periodically introduced into a continuous tube of 
heat sealable material. The spaces between the articles 
are then heat sealed by means of the serrated crimping 
faces A and severed into separate packages by means 
of the hardened cutter B acting on the hardened anvil C. 
In such cases knife and anvil are both revolving con- 
tinuously at the same speed. The knife is parallel but 
the resulting cut is slightly curved and in the circum- 
stances, is no disadvantage. Should the severed edge be 
serrated then the knife is ground to the same shape. 
Fig 12 is a modification when cutting single thickness 
material. 


Rotary cutting knife 

When the width of web demands that the length 
of oscillating shear blade and its stroke are becoming 
unwieldy or the rate of cutting is in the region of 600 
per minute, it is better that the web feed and cutter be 
continuously driven. An arrangement of this device is 
shown in Fig 13. The wrapper is measured from the 
reel by means of the usual rollers and is pushed into 
the rotating knife and the stationary knife B supported 
and stiffened by the platform C. The stationary knife B 
is secured to the framework of the web feed and is 
set at an angle in the direction of travel. The amount 
of angularity has no effect on the squareness of the cut 
provided the peripheral speed of the rotary cut-off 
knife is the same as the speed of the web. It is common 
practice to make the stationary knife B of tool steel but 
left unhardened and provided with facilities to make 
minute adjustments towards the rotary knife A. The 
rotary knife is generally parallel and made of hardened 
tool steel. In operation, the cutting edge of the rotary 
knife tends to push the web into contact with the cutting 
edge of the stationary knife. Once the edges of the 
blades are in contact they will gradually create their 
own cutting edge and the device will operate over a long 
period of time before readjustment becomes necessary. 
In some instances the web may have to be temporarily 
stiffened prior to cutting and this is done by providing 
projections A, as shown in Fig 14, into the guideway of 
the web which serve to corrugate the material. 

Fig 15 is a sketch of the rotary knife being used with a 
continuous and horizontal web feed. With this arrange- 
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ment there appears to be a greater tendency for the 
severed edge to stick to the stationary blade. This is 
prevented by various means. The web is supported 
between the feed rollers A B and the cutting device C D, 
by means of a pivoted platform E. This is so designed 
that it lies slightly above the normal web level in the 
vicinity of the cutting knives. A cam-like projection F 
is fastened to the housing of the rotary knife, and as it 
revolves to make its cut, the platform is pushed down- 
wards. After the cut has been made the spring platform 
rises and so lifts the web clear of the cutting edge on the 
stationary knife. 

In a modification, the platform may comprise a 
series of spring fingers which come into contact with a 
corresponding number of cam pieces carried on the 
rotary knife housing. 


Travelling cut-off knives 

To avoid the use of such speeding-up devices as 
elliptical gear drives, Whitworth crank motions, helical 
and hyperbolic fly cutters etc., the cutting knives can 
be arranged to perform the cutting operation while 
they travel continuously along with the web. Fig 16 
depicts an example. In this the knives A B are given the 
scissor effect by means of the compressivn spring C. 
One blade A is secured to the gear D. The other blade B 
is secured to the main drive shaft E on which is fastened 
another gear F and the end motion cam G. Through 
suitable gearing the blades are made to revolve con- 
tinously at even speeds but in opposite directions. At 
the same time as the knives are revolving and cutting 
they are made to travel at the same linear speed as the 
web, by means of the cam roller, secured to the frame- 
work of the device, engaging the cam G. The knives 


Fig. 11. (left)}—Rotary cut-off knife 

and anvil. A, heated and serrated 

crimping faces; B, hardened cutter; 
C, hardened anvil 


Fig. 12. (right)—Rotary cutting —y 
and anvil for cutting narrow wi 
cutting knife; B, anvil; C, ean 
loaded arm for anvil; D, spring steel ; 
E, shoe to hold severed piece down 
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Fig. 14. Stiffening of web. A, web 
stiffeners 








, stationary ‘knite: 
orm; F, projection 
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are cutting during the forward motion and when they are 
returning the web is being measured off again. The 
same action can be given to a single blade working 
with a stationary blade on a carriage. 


Flying knife 

This is a cutting device which found favour chiefly 
on American wrapping machines. In essentials the web 
is measured off and passes into a very narrow, short, 
guideway beneath which the single blade mounted on 
a continuously revolving spindle is located and severs a 
wrapper from the continuously advancing web without 
interfering with the feed in any way. 

While not following the above method there is another 
type of knife assembly which could be classified under 
this heading. The cutting means in this case is an ordinary 
safety razor blade set at a suitable angle in a carriage 
on slideways. The carriage is preloaded and at the 
right time a sprag is released and so the knife severs the 
web. This device is used chiefly on semiautomatic 
equipment. 


Hot wire cutting 
This method is used when working with high density 
polythene film. 


Use of supporting platforms 

If the material being cut tends to curl at the severed 
edge it may cause trouble at the next web-feeding 
stroke. This can be easily overcome if the knife assembly 
is like that depicted in Fig 17 by fitting a small flap A 
which is connected to one or other of the knife blades 
and so presents the severed edge to the gripper jaws 
after the wrapper has been cut. 

If the cutting device is of the rotary blade type, the 
lifting plate shown in Fig 15 may not be sufficient as 
the web may want to curl the other way, especially 
if laminated materials are being used. In such cases it is 
usual to place a piece or pieces of thin rubber sheeting 
adjacent to the rotary knife so that the front edge is 
held flat at the point of cutting as depicted in Fig 18. 


Further stripping devices 

In addition to the stripping or edge lifting devices 
mentioned under the heading of rotary cutting knives, 
another method is shown in Fig 19. A sliding cover 


Fig. 16.—Travelling cut-off knives. A and 
B, revolving knives; C, ‘ ' 


compression spring 
for shear to knives; D, driven gear with 
sleeve to drive knife A; E, reciprocating 
and driven shaft; F, driven gear for knife 


B; G, cam to reciprocate knives; D, drive 
shaft with gears to revolve gears D and F 





Fig. 17.Modified scissor type cut-off. A, operated flap to strip severed edge; B, 

elongated roller to permit adjustment of knives longitudinally; C. spring plunger 

operating knives; D, top knife; E, bottom knife; F, and G, knife operating links; 

H, cam operating arm; |, knife cut-off cam: J, for manual operation; K, 
bracket knife pivot adjustable for different lengths of cut-off 
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plate A under the control of the compression spring B 
shrouds the stationary knife C. Every time the rotary 
knife D is about to make its cut it has been preceded 
by a projection piece carried on the same housing 
which engages tappets on the slide plate to expose the 
cutting edge. After the cut has been made the plate 
springs forward again and takes the leading edge of the 
web clear of the edge of the stationary knife. 

In another design the stripping element may take the 
form of a cam-operated pusher piece which is pivoted 
on and carried by the rotary knife holder and is given 
its desired motion by engaging a fixed cam to deflect 
severed edge away from the knife edge after each cutting 
operation. 

When using the scissor type of knife it has been the 
practice to use a brush to hold down foil when cutting. 
The brush is secured to a pivoted arm and the bristles 
contact the foil. A mechanically driven rod periodically 
strikes the bristles to strip the foil from the cutting edge 
of the bottom knife. 

It is possible to achieve the same effect by imparting a 
small backward movement to the web feeding rollers. 


Positioning of knife assembly 

In the design of some wrapping machines the centre 
line of the articles occupy a fixed position whatever 
their size, and so it becomes necessary to adjust the 
cutting device with respect to the length of wrapper, 
the postion taken up by the article and the positioning 
of the first fold. One of the simplest ways is to arrange 
for the whole of the web feed to be raised and lowered in 
the direction of the web feed. 

This difficulty of positioning does not arise in the 
case of the self measuring web feeds but if the machine 
has a paper feed that is static then the stationary blade 
must be made adjustable as well as the cutting knife. 
This is rather more complex and Fig 20 shows one 
method. Rollers A B are the measuring rollers. The 
rubber pressure roller A is carried in a loosely mounted 
bearing C which has a portion O which is capable of 
adjustment. The stationary blade E, which must be 
adjustable, is carried by a back plate F which is generally 
secured to the framework of the web feed. 

These adjustments are not solely to allow for wear 
due to the sharpening of the blades, but permit the 
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knives to be set so that the cut wrapper can be folded 
about the article correctly. 

When using the scissor type cutting device, the 
bearing carrying the scissors is made adjustable and/or 
operating means may be modified as shown in Fig 17. 
In this, the cam-actuated linkage is provided with an 
elongated roller B which contacts the spring loaded 
plunger arm C carrying the scissor operating linkages. 
Other methods 

There are several other methods for cutting wrappers 
or sheets from a continuously moving web of material, 
but they are chiefly applicable to wider webs as used in 
the paper mill and printing works and are not necessary 
for cutting narrow webs. 


Butyt|/Mypaton Cable 


Cable insulated with a composite dielectric sheath 


of Butyl and Du Pont Hypalon, a combination of 


synthetic rubbers which enables the cable to operate 
at a high conductor temperature under very arduous 
operating conditions, has been developed by the Cable 
Division of Associated Electrical Industries Limited, 
51 Hatton Garden, London EC1. The cable will operate 
continuously at a conductor temperature of 85° C and 
exhibits the high dielectric strength and imperviousness to 
moisture associated with Butyl, and the toughness and 
resistance to flame, acids, oil, alkali and salts which are 
desirable features of Hypalon. It will have applications 
as floor and road warming cable elements, as ships’ 
cables to replace rubber/Neoprene types: as motor 
vehicle cables, as ignition and igniter cables, as coil-end 
flexibles for use on machines and in locations where 
stringent fire regulations prevail. 


Automatic Drain Vatve 

A new fully automatic drain valve is announced by 
Nuquip Limited, Trading Estate, Farnham, which can 
deal with a large volume of water condensate in an air 
line without appreciable pressure drop. Compressed 
air enters through a port and passes through a filter, 
which collects large particles of pipe scale and other 
solids. Drops of moisture then fall into the main reser- 
voir which is normally sealed by a plastic float resting on 
an escape nozzle. When the water level in the reservoir 
rises sufficiently to give bouyancy to the float, water is 
ejected through the escape nozzle until the reservoir is 
empty; the float then re-seals the nozzle. The patented 
plastic float is pressurized inside and out to prevent 
air pressure causing damage. 


Miniature Circuit Breakers 

A new range of moulded case, single-pole, miniature 
circuit breakers in ratings from 5 to 60 amp are now 
available in Britain for distribution board and consumers’ 
unit mounting. Made by I.T.E. Circuit Breaker (Canada) 
Limited of Toronto, the “Bulldog Pushmatic” m.c.b.s 
are now being marketed in the United Kingdom and 
Eire by H. J. Baldwin & Co. Limited of 205/7 Great 
Portland Street, London W.!. at 17/- each. Single-pole 
and main and switched neutral circuit breakers, with 
associated distribution boards will also be obtainable 
through the usual electrical outlets. The Pushmatic 
provides both overload and short circuit protection, and 
incorporates a push-button operated on-off plunger 
mechanism permanently rated as a circuit switch, which 
is readily accessible to remake the circuit after faults 
have been removed. 
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4 completed Pearson-Thom diaphragm valve and one cut to display the compressor 
member and the rubber diaphragm 


Diaphragm Vatvce for Difficult 
Fluids 


A robust new valve is now being produced by Thom, 
Lamont & Co. Limited, of Paisley, to make easy the 
handling of many different types of gases and fluids. 
It is the Pearson-Thom diaphragm valve which offers 
low headroom, and non-rising handwheel of ample 
proportions. The initial range of sizes is from 4 in. to 6 in. 
The passages are at least equal in area to that presented 
by the connecting pipes or valve bores, and design 
throughout is for maximum working pressure of 150 psig. 
The rubber diaphragm is slipped on the spindle, and 
cannot become detached unless by the removal of a 
loose-fitting. locking pin. The valve is produced with 
both flanged and screwed ends and the body can be 
made of cast iron, malleable iron, cast steel, stainless 
steel, acid-resisting bronze, gunmetal or monel, according 
to individual needs. 


Long Shaft Mixer 


A double entry turbine agitator with a 20ft. shaft 
designed for the mixing of gritty materials and liquids 
containing a sediment has been developed by Chemical 
Equipment Engineering Limited, of Macclesfield, 
Cheshire. Despite its exceptional length, the shaft has no 
bottom or intermediate bearing, rigidity under operating 
conditions being ensured by a special arrangement of 
bearings and gears in the driving unit. Two raked blade 
agitators are placed along the length of the shaft and 
a new type of double-entry turbine agitator, capable of 
speeds up to 80 rpm, is fitted to the bottom which 
creates a vertical component of movement in addition to 
the horizontal swirl, and the result is a powerful mixing 
effect with low power consumption. 


Lightweight Exciter Cover 


A new glass-reinforced-plastic protection cover for the 
exciter equipments of large turbine-generators has been 
designed by the Turbine-Generator Division of Associ- 
ated Electrical Industries Limited. Lighter in weight than 
previous designs, and of much improved appearance, 
the cover incorporates one-piece reinforced sliding 
doors running on rollers and telescopic slides. This 
new type of inspection door is much easier to operate, 
being virtually unaffected by the vacuum that is caused 
by the internal cooling fan. The cover is being manufac- 
tured for AEI by J. J. Harvey and Pressurecast Limited, 
Denton, Manchester. It is fabricated by the wet lay 
up process using glass mat and polyester resin. 
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Fluid Flow Parameters and Solutions 


The problem of fluid transport involves losses due to pipe and fluid fric- 
tion. Many formulae, pressure drop charts, tables, etc., are still based 
on the original Chezy formula, dating back to 1775. This article sum- 
marizes the primary factors concerned with fluid losses and the modern 
methods adopted in calculating head loss or pressure drop for both 
laminar and turbulent flow conditions 


HE flow charactcristics of fluids running through 

pipes or in channels are dependent on a number of 
parameters and numerous formulae are available for the 
determination of resistance or pressure or head loss. 
Considerable confusion can often arise regarding the 
application of such formulae many of which, applied to 
a particular problem, will give different results. This is 
because quite a number of the formulae still in use are 
of ancient origin and based on a limited amount of 
data. They may be reasonably accurate within this 
range, but yield inconsistent results if extrapolated and 
used over a wider range. 

Modern methods of flow analysis are exact and yield 
results consistent with practice over the widest possible 
range. The methods are no more complicated to apply 
than the traditional type of formula which date back to 
Chezy’s early experiments with water flow in an earth 
canal in 1775. Most of the solutions can be rendered in 
graphical form from which solutions may be read 
directly and rapidly, although the initial construction of 
such charts may be somewhat tedious. 

It is first necessary to appreciate that there are two 
basic conditions of flow—laminar or turbulent. In 
laminar flow the velocity profile across the section is 
approximately parabolic (see Fig. 1) and losses are 
determined by the value of the viscous forces generated. 
In the case of turbulent flow the velocity profile is 
appreciably modified and, in fact, is only instantaneously 
constant, as represented by a temporal mean profile. 
Flow is actually three dimensional with local velocity 
variations about the mean or temporal profile. With 
turbulent flow inertia forces predominate. 

Flow conditions, therefore, are governed by the 
relationship between inertia and viscous forces. Inertia 
forces are proportional to the product of the mass 
density of the fluid and the square of the velocity of 
flow; and viscous forces are proportional to the viscosity 
and velocity of flow, and inversely proportional to the 
width or depth of flow (i.e. the diameter of a closed 
pipe or conduit). 

Thus, flow condition 

oV*/uV/D = DVo/p 

where p = mass density of fluid 
V = velocity of flow 
yi = absolute or dynamic viscosity of fluid 
D = diameter of pipe. 


(inertia forces)/(viscous forces) 
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Fig. 1.—Characteristic velocity profiles for laminar and turbulent flow (typical 
temporal mean profile in the latter case) 
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This quantity (DV ¢/) is non-dimensional and defines 
the Reynolds Number (R.N.) of the flow. More con- 
veniently, the ratio y/e can be expressed as kinematic 
viscosity (7), so that the Reynolds Number can be 
calculated direct as 

R.N. = DV); 
or in engineering units 
I 7730 DV), 
820Q/ Dy 
DV/\2¥ 
flow velocity, ft/sec 
flow rate, cu in./sec 
diameter of pipe or tube, in. 
kinematic viscosity of fluid, centistokes 
' == kinematic viscosity, ft*/sec units. 

Below a Reynolds Number of about 2000 all flow 
tends to be laminar, regardless of other factors such as 
the condition of the pipe wall, etc. The predominance of 
viscous forces means that any disturbances are damped 
out and steady conditions maintained. At some higher 
Reynolds Number, commonly taken as 3000, viscous 
forces predominate and the flow is turbulent. The inter- 
vening values, R.N. = 2000—3000, represent a transition 
region in which the flow may be either laminar or 
turbulent but in either case tending to be unstable so 
that it may change from one condition to the other 
under the influence of external factors such as entry 
conditions, pipe roughness, mechanical shock, etc. This 
is sometimes referred to as the critical region and the 
limiting Reynolds Numbers the critical R_N. values. 

The critical R.N. values given for transition are 
somewhat nominal. Under carefully controlled laboratory 
conditions it has been possible to preserve laminar flow 
up to Reynolds Numbers as high as 50,000. Under poor 
conditions which tend to lead to disturbed flow, the onset 


FRICTION FACTOR 


REYNOLDS NUMBER 


2.—Friction factor plotted against Reynolds Number showing change from 
laminar to turbulent flow conditi 
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of turbulent flow may occur at Reynolds Numbers 
below 2000. For this reason other values of R.N. are 
sometimes quoted for critical values, e.g. a lower critical 
value of R.N. = 1200 with a corresponding upper 
critical value of 2400. Specifically this can be taken as 
implying that where the calculated flow R.N. approaches 
2000, conditions are becoming critical and anything 
tending to aggrevate or promote disturbed flow may well 
cause a breakdown of true laminar flow. Exact solution is 
not possible, in any case, within the transition region 
because of the possibility of mixed flow and the generally 
unstable flow condition. Fortunately a majority of 
practical applications fall well outside this critical region. 

Turbulent flow is more common than laminar flow— 
i.e. the transport of practical fluids usually involves 
Reynolds Numbers well in excess of 3000. Most cold 
water flow problems in closed pipes, for example, are 
concerned with turbulent flow conditions. On the other 
hand the flow of hydraulic fluid in small diameter pipes 
and tubes may be partly or wholly laminar and transport 
of the more viscous fluids even in large diameter pipes 
entirely laminar. It is important to appreciate that flow 
condition is not governed by velocity, pipe diameter or 
fluid viscosity alone, but by the inter-relationship of all 
three expressed by the non-dimensional Reynolds 
Number. 

In the case of laminar flow, the flow pattern is simple, 
consistent and stable and capable of direct analysis from 
first principles, as exemplified by the Poiseuille equation 
and verified by experimental results. 

AP = 64uVL/gD* 
where A P = pressure drop 
L = pipe length 
g = acceleration due to gravity 
This is more conveniently rendered in the form 
AP/oL = 32+V/gD* 
or in terms of engineering units 
P/oL = »Q/14030 d* 
where Q = flow rate, cu in./sec 
D = pipe diameter, in. 
, kinematic viscosity, centistokes 
L = length of pipe, ft 
A P = pressure drop, psi. 
> now designates specific gravity rather than density. 
Other useful engineering formulae are 
AP/L = Qvw/2-050* 
Head loss (ft) = 70-3 LyQ/D* 
where Q is in gallons per minute kinematic viscosity (¥) 
in foot?/sec units. D is the pipe diameter, inches, and 
w the fluid density, Ib cu ft. 

The Poiseuille equation is also sometimes rendered in 

the form- 
AP/oL = (64/VD)\(uV*/2¢D) 

(64/R.N.)(V*/2¢D) 

fiam. V?/2gD 

This extracts a friction factor (fiom) which is numerically 
equal to 64 divided by the Reynolds Number and is 
independent of all other parameters (such as roughness 
of walls, etc.). 

The corresponding formula for head loss is— 

Head loss (ft) = fiam. LV*/2gD 

It is particularly important when applying such 
equations, which are valid for all practical fluids and for 
all kinds of pipe or tube materials flowing full over 
straight lengths, to make sure that the correct units are 
inserted. Also, when using a formula employing a laminar 
friction factor, to check the value of the friction factor 
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against the calculated Reynolds Numbers as some 
authorities quote laminar flow friction factors of one 
quarter of the value given above (i.e. calculated on the 
basis of 16 divided by R.N.). It will normally be necessary 
to calculate the Reynolds Number in any case to ensure 
that the flow remains below the lower critical R.N. 
value and does not become transitional or turbulent. 
In the transition region it can only be assumed that the 
flow will be unstable and that turbulent flow conditions 
would be best assumed, consistent with higher losses. 
Useful values of Q/vD are— 

(Q/»D) = 1-46,thenR.N. = 

(Q/»D) = 1-95, then R.N. = 2000 
where Q is in cu in./sec and kinematic viscosity (+) in 
centistokes. To be continued. 


Cabinet Construction System 

A construction system for building cabinets for 
housing electrical, electronic and engineering equipment 
etc which is better-looking than slotted angle yet cheaper 
and easier to use and order than some of the excellent, 
but complex systems involving extruded aluminium 
sections, has been produced by Apton Limited, 
65 Maygrove Road, London NW6. Their | in. = | in. 
cold-rolled steel angle section with black satin finish 
fits together by means of a neat internal corner clamp. 
A complete accurate and sound framework can 
be built this way and panelling up to jin. thickness 
simply slides or slips into the angle and external surfaces 
of any thickness are easily secured by clipping to the 
angle, no mitring or bolting being required. It is just as 
easy to fit sliding and hinged doors, shelving, drawers and 
castors. If the need is a temporary one, the unit can be 
easily dismantled and the components re-used to build 
units of a different design. The angle costs 1I/Ild per 
ft. and the 3-way corner-casting 3/-. 


Enclosed Plate Magnets 


The ‘Unimag’ enclosed plate magnets of Industrial 
Magnets Limited, Station Road, Birmingham 27, are a 
new range of inexpensive separators for extracting 
ferrous contamination from processed products. The 
design allows of simple assembly of the basic units 
into multiple width or multiple pole sets to suit all 
practicable applications. It is a simple matter to add or 
remove units, or completely re-arrange an existing 
assembly. Two alternative types are anisotropic perman- 
ent magnet alloy and anisotropic ceramic magnet 
material, and a range of standard side plates 
brackets, hinges and trunking adaptations is available, 
also custom-built adaptors to suit special applications. 


Demagnetizing Coil 

A demagnetizer for treating magnetite and ferrosilicon 
discharge from wet drum magnetic separators in heavy 
media washeries has been introduced by Rapid Magnetic 
Limited, Lombard Street, Birmingham 12. Magnetized 
slurry passing through the unit is subjected to an alterna- 
ting magnetic field, the amplitude of which varies along 
the axis of the coil, from a maximum peak to zero, 
causing it to become demagnetized while instability 
in the separating bath is reduced by the resulting defloccu- 
lation. The coil is waterproofed by synthetic resin 
impregnation and protected by a robust steel frame 
complying with BS specification, and N.C.B. safety 
regulations. 
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Preliminary Design of 
Gas Turbine Plant—VIII 


Blade stresses and dimensions 
By W. R. THOMSON, B.Sc.Tech. 


9.17. Blade pitch and thickness 

For 50% reaction at dm the pitch/chord ratio (s/c)m is 
taken as between 0-65 and 0-70 according to the following 
suggested table, in which the hub/tip ratio, di/d., is used 
as the independent parameter. The pitch/chord ratio 
at the root, (s/c):, has been calculated and included. 
The thickness/chord ratio at the root (t/c): varies from 
15 to 20%, and the taper ratio 1./t; from 35 to 50° in 
the case of uncooled, i.e. solid blades, but cannot be less 
than 70° for blades cooled by air flow up holes in the 
blade length. (7/c), and 1,/t (for both types) are added to 
the table as depending on di/do. 

For 50% reaction at dm: 


u = uncooled blades: c = cooled blades. 





djidz (S/Om (Sich (ok 
0-15 
0-16 
0-17 


0-18 


06 0-65 
0-65 0-66 
0-7 0-67 
0-75 0-68 
08 0-69 
0-85 0-70 


0-49 
0-$2 
0-ss 
0-58 
0-61 
0-64 


0-19 
0-20 





9.18. Blade temperature 


9.18.1. Uncooled blades 
The blade temperature at the rotor root is 7, = Tin 
~ 87 ve (tan *a, —0-87 tan *a,) 
where Ji, = total head gas temperature into stage and 
bT v0 temperature equivalent of axial velocity 
Va?/2eJk. 
Thus Tin —5Tva tan*a, is the static gas temperature into 
the rotor blade and the 0-87 57 :« tan*a, is the proportion 
(87°,) of the velocity equivalent into the blade that the 
blade picks up in the boundary layer. 


9.18.2. Cooled blades 

The static gas temperature at the rotor root is 7, 

Tin — 5T oa (tan *ax.— tana). 

The blade temperature at the root 7, is obtained from 
curves of the type drawn in Fig. 20 in which (7>—T-)/ 
(7,—T-) is plotted against 7, for a range of values of 
(cooling air flow)/(gas flow) expressed as a percentage. 
T- = cooling-air temperature entering the roots of the 
blades. An allowance of 20° can be included to cover for 
heat picked up before reaching the blade root. 


9.19. Time—temperature rupture stress 

When time and temperature effects are conjoined into 
the one axis quantity log (7'—T) 4, ¢ being hours, T° 
an upper temperature limit, here found to be 1175°C or 
1450° K say, 7 the actual material temperature under 
test, and A a constant, here found to be — 22-5, and when 
log (fracture stress) is used for the other axis quantity, 
the plotted results of rupture tests of the heat-resisting 
alloys used in turbine blading covering both steady and 
fatigue stressing, produce a pattern of points through 
which it is possible to draw series of straight lines. The 
upper part of Fig. 21 shows such lines drawn for Nimonic 
90 and forming two continuous graphs, one for steady 
stress rupture, F,, the other for fatigue stress rupture, 
F;. The series of curves in the lower part of Fig. 21 with 
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the assistance of the scale of 7, (in “K) on the right of the 
graph enable the time-temperature scale of the original 
plots to be broken down into separate time and tempera- 
ture effects. 

An example marked on Fig. 21 shows that for a 
temperature of material of 875°K and for a life to 
rupture of 100,000 hr a steady stress F, of 22 ton/in.* and 
a fatigue stress, F;, of 18-7 ton/in.* may be worked to. 

Whilst the required values of F, and F; for any case 
can very easily be read from a sufficiently detailed 
graph, it is advantageous to calculate them where 
possible. 

The equation of any one length of straight line on our 
graph would take the form 
log F = —alogr(1450—7>) ** *—log b. 

It will be found that this calculation, although easy, 
suffers from the bad effect of depending upon the 
difference between two large and relatively equal 
quantities. 

However the equation can be written in the alternative 
form 


(1450 — 7)? eC | a 
seatie-4 y 5 gaa ———— ~=C* log © 


1* 10 8? gers 1022-8 


a oe l y 
a r° eaas 10” 


where m = log b/22-5aand n = 22-5a 


The (1450—7,)/1*°*** is related to the limits of each 
straight line and is calculated first of all. The following 
table gives the values of m and n as well as the limiting 
values of (1450 —7>)/r°°*** for three alloys, all Nimonic, 
viz. 80,80A, and 90. 





Alloy Nimonic 80 Nimonic 80A Nimonic 90 
Stress F, Fy F, Fy F, 


1450 Tp 


>» > > wo 
—s ot 282 x 


> 390 > 3 > 282 
1-932 
2:07 


211 2-162 
3-58 


<282 


<256 


2°213 


$-175 





If the example quoted from the graph is calculated, 
ie. Ty = 875°K and t = 100,000 hr using Nimonic 90, then 
1450—T> 575 575 
hence m = 1-865andn = 1-99. 


Then F, (344/10" ***)! 
- 21-5 ton/in.*. 


344 which is > 295 





(344 73-3)' 4-68)" 


9.20. Centrifugal stress for parallel blades 
For non-tapered blades. 
fe = 3-32 9 (h/dm)(um/100)* ton/in.* 


where p = Ib./cu in., Aand dm = in., and um = fps. 
For Nimonic 80 and 80A p = 0-296 to 0-298 Ib/cu in. 
and for Nimonic 90 o -= 0-298 Ib/cu in. 

Taking then the higher figure 


te = 0-990 (A/dm (tm / 100)? ton in.*. 


This value requires decreasing on account of the taper 
employed. 
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Fig. 20.—Mean blade root temperature at leading edge 


9.21. Stress factor for tapered blades 

The three types of taper are shown in Fig. 13 and were 
described under compressor design in sect. 7.18. The 
equations are repeated for convenience. 


9.21.1. Straight taper 
db . 


l—to/ti 2 


ee 

For our limiting blade with di/d 
0-35 from the table of sect. 9.17) ¢ 
9.21.2. Parabolic taper 

Here each parabola has its vertex at the blade tip 

l—t.j/ti 5+ 3di/d. 
$ 6 1 + di/d. 

For our limiting biade as above, é = 0°539. 


9.21.3. Double straight taper 

This is an approximation to the parabolic taper and 
with mean thickness 4(t, + 1:) at } of the blade height 
from the root 


d; d 
di/d, 


0-6 (and ¢./fi 
0-648. 


j . 








1 —to/ti 
$ 150 
8(11 + 4di/d.) + 4(7 + 8di/d.) +(2+-13di/d.) 
1+di/d. 
For our limiting blade as above, ¢ 


an 





0-555. 
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Nimonic 90. Steady (Fs) and fatigue stress (Fy ) to rupture 


9.22. Centrifugal stress for tapered blades 
fe = 0-990 ¢ (h/dm)(um/ 100)? ton/in. *. 


To be continued. 


Electromagnetie Dise 
Brakes 


A new efficient electromagnetic disc brake built by 
La Telemeccanica Elettrica of Milan is now being 
imported in the U.K. by Shawford Control Gear 
Company Limited, Abbey Road, London NWI1O0. The 
new brake is of simple, robust construction and a visual 
indicator clearly shows when adjustment due to wear 
is necessary. The mechanism is contained in a cast-iron 
housing with which the fixed discs are integral. The 
moving discs of high friction material are driven by a 
square hub connected to the assembly to be controlled. 
Actuation is by a single-phase, low consumption electro- 
magnet with impregnated coil, allowing a _ voltage 
variation of 0.85 to 1.1 on standard rating. With the 
coil de-energized, a spring keeps the moving and fixed 
discs in contact (“‘stopped” position). Energizing the 
coil releases the spring pressure on the moving disc 
(“running condition”). The brake therefore fails to safety. 
The brake is protected by a metal cover which has an 
inspection window through which the indicator can be 
seen. The brake is designed for a wide field of applica- 
tion—machine tools, textile machinery, brick and tile 
machines, cranes, hoists, lifts, conveyors, grain milling 
machines, mixers, printing machines, etc. It is available 
in five sizes each with two types of mounting, square and 
direct and either watertight or protected. 
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Considerations in the Design of a 
Copper Serap Refining Furnace—Iil 


Concluding article on a new technique involving 
metallurgy and heat transfer with steam raising 


By F. MOLYNEUX, Ph.D., B.Sc.(Lond.), B.Sc.(Eng.), A.M.I.Mech.E., A.M.I.Chem.E., 
Senior Lecturer, Department of Chemical Engineering, Birkenhead College of Technology 


Stage 3—Calculation of fuel requirements combustion of 
petroleum oil (References 4 and 1) 

Gas temperature 2,200° F 

Heat given up in furnace 6,400 Btu/Ib, oil 
Heat carried out in waste gases 11,600 Btu/Ib, oil 
% Excess air 35% 

% CO, in gas 11-5% 

Weight of gas per Ib, oil = 19-0 Ib 

The heat loss from the steel casing of the furnace 
must also be taken into account and this loss obviously 
will depend on the amount of insulation that is provided 
in the construction of the furnace. 

The average surface temperature in this case will be 
approximately 300° C, and using the Stefan—Bolzmann 
formula for heat loss by radiation and convection from 
horizontal steel cylinders (Reference 5): 

L = MT.*—Ta*) 10°*— M(t.—ta)'* cals per metre*/hr 
where f. fa are normal temperature, and 7, 7. the 
absolute temperature in “C of surface and surrounding 
air. 
L = 2-8 (573*—299*) 100-* + 3-5 (300—26)''** 
2900 + 3800 = 6700 cal per metre*/hr 
(6700/10:76) =~ 3-97 « 340 = 845,000 Btu/hr 


From References 2 and 6: 
Enthalpy slag 700 Btu/Ib 
Enthalpy copper = 700 Btu/Ib 
Average enthalpy of copper and slag = 700 Btu/Ib at 
1500° F. 
Then total enthalpy charge weight = enthalpy 
17,600 Ib «x 700 
12,320,000 Btu 
In general, it can be assumed that 65% of the heat 
supplied is lost in the waste gases. Therefore heat to 
raise charge temperature plus heat lost from casing, 
etc. represents 35%. 
35% of heat supplied = 12,320,000 + 845,000 
13,165,000, say, 13,000,000 
= (13,000,000/35) x 100 = 
37,000,000. 
According to the operation cycle this heat will be 
supplied over a period of approximately 7 hr. 
Then heat requirement = 37,000,000/7 = 5,300,000 
Btu/hr. 
With the average calorific value of fuel oil = 18,000 


Btu/Ib the fuel requirement will be: 
5,300,000 — 
18,000 
Quantity of exhaust gas at ratio 18:1 = 
weight gas : weight fuel oil = 294 x 19 = 5,600 lb/hr. 
Steam is raised in the waste heat boiler at 250 psig at 
which pressure the temperature is 401° F. 


Then heat supplied 


~ 294 lb/hr (38 gal/hr) 
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2,000° F 
470° F 


Waste gas inlet temperature to boiler 
Waste gas outlet temperature 
Waste heat recovery = 5600 » 0:25 « (2000—470) 
5600 « 0:25 « 1530 
= 2,170,000 Btu/hr. 
The evaporation from feed water at 60° F at 250 psig 


2,170,000 — 2,170,000 
Total heat 1209-7 


Stage 4—Calculation of heating surface required for the 
waste heat boiler 
Method |, using Nicholson’s formula (Reference 1): 
QO = AoV (T-6) 
the heat transferred in unit time Btu/hr ft* 
= a constant depending on the nature of the 
working gas, and which for most exhaust 
gases can be taken at between 4 and 5. 
density of the gases, Ib/ft* 
velocity of the gases, ft/sec = 
= average gas temperature 
= plate temperature, usually about 36° F above 
steam temperature in the boiler. 
= 4 x 0-033 = 100 (2000-440) 
4 x 0-033 « 100 « 1560 
20,600 Btu/sq ft/hr 
Total heat to be transferred 


Heat transfer per sq ft 
= 2,170,000/20,600 = 105 sq ft 
This should be compared with the more conservative 
and accurate figure given by method 2. 


1840 Ib/hr. 





100 ft/sec 





Then surface - 


Surface required for evaporation—Method 2 
The amount of heat transmitted by convection to 
that transmitted by radiation depends greatly on the 
velocity of the gas at the point under consideration. 
Where the gases fall in temperature in the gas circuit, 
convection transfer may be predominant if the velocity 
is sufficiently great, but high rates of heat transfer 
require the use of high velocities (References 4 and 3). 
The following table gives the results in the present 
case: 
Gas temperature 
Total heat transfer 
Total conductance coefficient 
Gas radiation 
CO, Btu/sq ft/hr 
H,O Btu/sq ft/hr 


2000—800° F 
8000—2500 Btu/sq ft/hr 
8—6-7 Btu/sq ft/hr °F 


1500 
500 


2000 


6000 
5°8 


280 
100 


380 


2120 
5-66 


Total gas radiation 
Heat transfer by convection by 
difference Btu/ft*/hr 
Convection coefficient Btu/sq ft/hr 
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The film coefficient and fouling coefficient on the 
steam side are high enough to be ignored and the gas 
side coefficients are therefore controlling. 

Taking a log mean value of the conductance coefficients 
b 8—6-7 1-3 7-15 

given above = - 7-15 

‘9 2-3 log 8/6: 2-3 log 1-2 

Then evaporative surface required 

A 2,170,000/(7-15 = 495) 
Q = U. A(ADm OQ = 26 
1620—70 - 
(\t)m - 495 
2-3 log 1620/70 





615 sq ft 
10° Btu/hr 





Choice of boiler 

Since the temperature of the exhaust gases are so high 
it would be advantageous in the present case to use this 
to produce steam at a pressure sufficiently high to enable 
it to be used for power production, e.g., in a steam turbine, 
and to drop the pressure in such a turbine as, for example, 
either a pass out or back pressure set, to the pressure 
required for process steam. 

An economic pressure in this case is 250 psig, and the 
combination of low evaporative capacity (2000) and this 
relatively low pressure render the use of the Cochran 
type vertical smoke tube boiler advantageous, since 
this also possesses certain advantages from the viewpoint 
of flue dust recovery. 

For a larger throughput the economic boiler with 
horizontal fire tubes is recommended, this being provided 
with an induced draught fan, the outlet from which is 
passed into the high efficiency cyclone for recovery of 
ZnO dust. 

Precautions should be taken to ensure that the gas 
temperature in the cyclone does not fall below the 
dewpoint of 250° F, since otherwise considerable clog- 
ging and corrosion problems will arise. 

Improved efficiency from a thermal viewpoint could be 
obtained by drawing the combustion air from a hood 
over the forehearth settler and the automatic ingot 
casting machine. 


General plant specifications 

(1) Rotary furnace. Dimensions: Steel shell in } in. 
plate MS 6 ft dia 15 ft long, fitted with flanged 
flat plate ends. Spring-loaded. Lining: rammed 
mullite 15 in. thickness set on 4 in. thick asbestos 
millboard and faced with }in. expanded steel 
mesh to form anti-abrasive cover. Four 2 in. 
external air oxidation pipes, each pipe fitted with 
six lin. nozzles in alumina or zirconia. Chain- 
drive from 10 hp motor via a reduction gear-box 
inching clutch to give a normal rotating speed of 
furnace of | rpm. 
Oil burner. 4-1 gpm. 
Cast-iron brick-lined flues. 
lined with 9 in. thick brick. 
Vertical boiler. 5 ft 6 in. dia 
Induced draught fan. Capacity 

1100 ft/min at 500°F. 

Cast-iron high efficiency cyclone with dust valve 
outlet to cyclone, 15 ft cyclone dia. 


2ft 6in. dia inside, 
12 ft high. 


600 ft?/min at 68°F 


Conclusions 

It may be rightly said that the furnace design pro- 
posed does not differ in fundamentals from the existing 
copper converter. The use of a commercial oxygen 
blast has been shown on small scale trials to speed up 
slagging to give more control, and in general to give 
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separation without the double oxidation blow and 
without the intermediate formation of a rich copper 
slag. The proposals should also be compared with the 
present methods used for refining a similar scrap. 

This is carried out in static furnaces made from 
Lancashire boiler shells lined with very expensive chrome 
magnesite brick. The furnaces are fired with either oil 
or pulverised coal, with no heat recovery of any kind. 
Slagging and oxidation are carried out by means of air 
lances made from old piping pushed through the sides 
of the boiler shell, the air being supplied by a com- 
pressor. 

Removal of slag and metal takes place with gangs of 
navvies hauling “bull” ladles, and even the ingot and 
anode moulds are pushed manually into place along 
narrow gauge track. 

The waste heat in the exhaust gas is lost and entrained 
materials carried with exhaust gas deposited in a 
maze of brickwork flues from which any flue-dust 
recovery is a tedious manual operation. 

There is no instrumentation and no control. The 
elementary charge sheet is a secret document which 
bears no comparison with the material being charged, 
and since control is non-existent, refining times are up 
to 1000 °, of those quoted. 

When these conditions are linked with a shop floor so 
badly laid out that it is impossible to move wheeled 
vehicles from one end to the other except on tracks, it 
can readily be seen that even for the major producers, 
the few facts and figures provided in this article could 
lead to considerable economies, both in labour and, 
more particularly, in energy. This latter is particularly 
important for the large copper refiners who operate 
small electrolytic refineries in conjunction with fire- 
refining. 

The economies of electrolytic refining are so tied to the 
cost of electrical power that it can only truly be economic 
when this power is provided by waste heat with a back 
pressure or pass out steam turbine providing the process 
steam requirements. 

Since the preparation of this article for publication 
in early 1961, some details have been released of the 
process patented by Phillips Corporation of U.S.A. for 
the direct refining of copper ores (Chemical Engineering, 
May, 1961). This process is virtually identical with that 
described except that hydrogen from cracked natural 
gas is used for the reduction process. 

This is preferable to the use of carbon monoxide as 
described, and in the absence of natural gas could be 
supplied from catalytically cracked ammonia gas. 


References 


Chemical Engineering applied to the Flow of Industrial Gases 
Lockwood 
2 Metallurgical Calculations. Richards. McGraw Hill Co. New York 
Process Heat Transfer. Kern. 1950, McGraw Hill Book Co 
Efficient Use of Fuel. H.M.S.O. 1959. 2nd Edition. 
5 Industrial Furnaces. W. Trinks. J. Wiley & Sons. 
a Reports, Tshoku Imperial University, S. Umino. 17, 985, 1928. 18, 91, 
19 


Martin. Crosby 


7 Thring, M.W. Proc. Royal Soc. A. Vol. 208, p. 247, 1951. 
Thring, M.W. Journal Iron & Steel Institute, Vol. 171, p. 381, 1952. 


Stainless Steel 

The new finishing plant, including polishing equipment, 
at Samuel Fox and Company Limited, Sheffield, makes 
commercially available in Britain stainless steel sheets 
and plates as large as 30 ft long and 6 ft wide in the hot 
rolled, cold rolled or polished condition. The company 
recently spent £1 million in modernizing the plant which 
is now the most up-to-date of its kind in Europe. 
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Research and Power Reactors 


in Canada—VI 


—a review of progress 
By J. R. FINNIECOME, M.Eng., M.I.C.E., M.I.Mech.E., F.Inst.F., Consulting Engineer 


23. Manufacturers 
The principal companies responsible for the design, 

manufacture and construction of nuclear plant in 

Canada are as follows: 

(a) Canadian General Electric Company, Toronto 

(Associated with General Electric, U.S.). 

Canadian Westinghouse Company, Hamilton, 

(Associated with Westinghouse Corporation). 

(c) Canadair Limited, Montreal (Division of General 

Dynamics Corporation). 

Atomic Energy of Canada Limited, Ottawa, 

Ontario. 

(e) C.D. Howe Company Limited, Montreal. 

(f) Foster Wheeler Limited, St. Catharines, Ontario. 

(g) Winnett Boyd Associates, Toronto and Montreal. 

(h) AMF Atomics (Canada) Limited (Reactor), 
(Division of American Machine and Foundry 
Company, U.S.A.). 


24. Chalk River Reactor School 

On the February |, 1960, Chalk River introduced a 
twelve weeks course, conducted by the Atomic Energy of 
Canada. It is primarily concerned with heavy water and 
organic liquid cooled reactors. The course is open to 
foreigners. No degrees or diplomas are granted but 
examinations may be held. The fee of $600 (£214) 
includes books and laboratory costs. Additional living 
expenses amount to $575 (£205). 


25. Agreements with other countries 
Canada has had agreements with the United Kingdom, 
the United States, India and Sweden for some years, 

Recently she has undertaken to co-operate with Euratom, 

Australia and Japan in the exchange of technical informa- 

tion, facilities, equipment and nuclear material. The 

Canada-Euratom agreement was signed on the October 

6, 1959. The financial basis for the first five years a 

$10 million (£3-57 million) budget, each to contribute 

half. The agreement provides: 

(a) exchange of information on research, development, 
design of equipment, on health and safety, mainly 
on heavy water reactors 

(b) granting of patents 

(c) technical advice and training facilities 


(b) 


(d) 


(d) sharing of inventions and discoveries 
(e) each partner to retain the patent rights at home. 

A Joint Board has been established to advise the 
Atomic Energy of Canada and the United States Atomic 
Energy Commission on their co-operation for the 
development of heavy water moderated power reactors. 
The U.S. has agreed to spend $5 million (£1-785 million) 
over the next five years in research, specifically directed 
towards the Canadian reactor programme. 

AMF Atomics (Canada) Limited has sold 270 natural 
uranium elements to the Japan Atomic Energy Research 
Institute (JAERI) for use in the 10 MW heavy water 
moderated research JRR-3, operated by JAERI. Canada 
donated part of the raw material to the International 
Atomic Energy Agency which was then sold to Japan. 
The remainder of the metal was refined in Japan and 
shipped to AMF Atomics (Canada) Limited for fabrica- 
tion. 


26. High temperature gas cooled reactor project 

This reactor incorporates the Daniels-Boyd nuclear 
steam generator which has a core of approximately 
cubic shape and is graphite moderated, cooled by 
helium and fuelled with uranium monocarbide. The fuel 
channels are horizontal and the coolant flows vertically. 
This arrangement is because the ceramic elements tend 
to be brittle and would present loading and support 
problems if charging from the top were adopted. The 
helium coolant is raised from a minimum temperature of 
450°F. to a maximum of 1250°F, consequently increasing 
the steam condition at the stop valve to 2400 psi at 
1050°F. The maximum fuel temperature is expected to 
be 2800°F and a burn-up of 10,000 MW days with 
about | % initial enrichment is anticipated. This reactor 
concept was proposed by Dr. Farrington Daniels in 
collaboration with Winnett Boyd, an American, the 
designer of the NRU reactor at Chalk River. 


27. Future development on reactor project (SCHW) 

The Atomic Energy of Canada has taken a particular 
interest in the steam cooled reactor which is essentially 
of the heavy water moderated, boiling and superheating 
light water coolant type (SCHA). The advantage of this 
concept is that the light water flowing through the core 
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contributes to the moderating effect, thus reducing overall 
size. In addition the internal evaporation eliminates the 
need for external heat exchangers. Research has been 
conducted on a steam loop in one of the channels of the 
200 MW (th) NRU reactor at Chalk River. This special 
loop was designed to cool a 10 ft fuel element with a 
thermal rating of 2 MW. 


28. Mineral production 
Canada leads the free world in the production of 
uranium, nickel, zinc and asbestos, and is second in 
gold and the platinum metals and third in iron ore and 
silver. In 1958 the financial value of uranium produced 
was 13-7°% of the grand total. It was only exceeded by 
petroleum with 18-9°,. The percentage of the total 
value contributed by the principal materials used is 

indicated in Table XV. 
Concluded. 


Black Moly Lubricants 


il 

for Dragline 
Molybdenum disulphide lubricants manufactured by 
John W. Miller and Son Limited, Brighouse, Yorkshire 
are being used extensively on the giant Rapier W.1800 
walking dragline, designed and built by Ransomes and 
Rapier Limited, of Ipswich, and recently brought into 
operation by The United Steel Companies Limited. 

This excavator is working 16 hr a day at Roxby 
Quarry, Scunthorpe, and shifts almost its own weight 
in overburden every hour. The use of molybdenum 
disulphide lubricants in some of its machinery was 
decided upon to ensure satisfactory running-in and to 
obtain optimum results during subsequent operation. 
In final assembly, the hoist and drag unit gears were 
given a bonded dry coating of molybdenum disulphide 
with Black Moly Aerosols, followed by an application 
of Black Moly Paste. Black Moly Gearol is being used 
as a lubricant. Parts of the walk unit were treated in a 
similar way with aerosols and paste. To reduce friction 
and wear 15 gal of Black Moly A.A. have been added to 
each of the swing gearboxes. This is a micronated 
molybdenum disulphide additive, widely used for 
private car engines, gearboxes and rear axles. 


Tron Powder Electrode 


A new low hydrogen, iron powder electrode for 
welding mild steel at twice the speed of conventional 
electrodes has been introduced by Cooper & Turner 
Limited, Vulcan Road, Sheffield, 9. This addition to their 
Diadem is known as “Topaz” and is designed primarily 
for high speed down hand welding in production work 
where high quality welds are essential and where outlay 
on automatic welding equipment is not justified. Due 
to its basic low hydrogen coating, the electrode deposits 
metal free from cracking tendencies and when welding 
low alloy, high tensile steels, a much lower degree of 
preheat is necessary than with titania based electrodes. 
It can accommodate an appreciable sulphur content as in 
free cutting steels. For most uses, a touch welding 
technique is recommended for the flat and horizontal 
vertical fillet welding positions. Where positional work 
is undertaken with the 10 and 12 gauge electrodes, a 
short arc is normal as is the case where the maximum 
radiographic clarity must be obtained. The slag is 
normally self releasing and smooth welds of good 
contour are obtained with either d.c. or a.c. supplies to 
80 volt open circuit. 
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Puripher ““TZ"* turbulating flame, heavy oil burners fitted to furnace front 


Ou Burners 

The Puripher pressure jet oil burners for heavy oil, 
medium oil and gas oil, are now being manufactured by 
Gothic Engineering Company Limited at their West 
Bromwich works under licence from Stookunie of Delft. 
These burners are fully automatic, pre-wired and self- 
contained units which can be operated without difficulty 
by unskilled labour. They are silent running and give 
efficiencies of up to 82°, with CO, figures in the region of 
14-5°,. Ignition is by a steady spark from a transformer 
of high continuous rating. All types work on a timed 
sequence with safety precautions and indicator lights to 
show circuit conditions at a glance. Photo-electric flame 
failure and other automatic devices on over-riding 
circuits are so arranged as to cut the burners out should 
any fault develop. 


Heat Treatment of 8.6. Iron 

An improved vertical pit furnace for the heat treatment 
of castings in S.G. iron has been designed by Metalectric 
Furnaces Limited, Smethwick. The furnace is gas tight 
and atmosphere circulation ensures not only an optimum 
rate of heating, but close temperature uniformity. 
A feature is the forced air-cooling system which is 
automatically controlled to a pre-determined cycle. The 
furnace is for a 2-ton charge and automatic controls 
provide any required S.G. heat-treatment using the 
minimum of electricity. In the case of full anneal, the 
temperature of the charge is automatically reduced 
below the point at which oxidation can take place upon 
withdrawal. The furnace has a high maximum connected 
rating but the control reduces the rating during the 
soaking period. Automatic temperature control and 
recording instruments enable temperature analysis to be 
constantly available. The induced air-cooling system 
gives increased efficiency, and is designed for easy 
maintenance. 


Flush Bottom Valve 


A new rising-stem flush-bottom valve of fabricated 
construction introduced by Metaducts Limited, Standard 
Road, Park Royal, London NW10, has all contact parts 
in stainless steel and glands in P.T.F.E., and gland rings 
and valve heads (either stainless steel or with P.T.F.E. 
facings) are automatically centred and cleaned on 
manipulation of the cast iron hand-wheels. 
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Properties and Uses of Indium 


Although not a generally familiar metal, indium has a number of 
established industrial applications, though few, as yet, of an engineering 
character. Its physical properties are reviewed and its present uses 


discussed 


NDIUM is a silvery white metal and soft enough 

to be moulded by the fingers; it marks paper like 
lead but weighs less. The chemical symbol is In, the 
atomic weight 114-8, and the atomic number 49. It is 
stable in dry air, but when exposed to water and air 
forms some hydroxide. At a high temperature it burns 
with a violet flame to form the trioxide In,O,. Its specific 
gravity is 7-31. The metal can be welded without difficulty 
using only moderate pressure, and it can also be extruded 
into wire and rolled into sheet. It is chemically somewhat 
akin to aluminium, but is more like tin in some physical 
and chemical characteristics. It is only slowly soluble in 
dilute mineral acids, but reacts much more strongly 
with concentrated acids. Strong alkalis do not attack 
it, nor does acetic acid, but it can be attacked by oxalic 
acid solutions. 

Indium is primarily valuable as an alloying element and 
is used for this purpose in conjunction with lead, 
aluminium and beryllium copper, as a means of giving 
strength and hardness to these metals. It is also alloyed 
with other metals to give them superior resistance to 
corrosion and increase their fluidity in the liquid con- 
dition. Adding 18°, of indium to Wood's metal, a 
eutectic alloy of lead, tin, bismuth and calcium (melting 
point 71°C) produces an alloy with a melting point of 
48° C and this is extremely useful in plastic surgery and 
dental work. Gold and metals with a base of platinum 
are made stronger by adding | to 2% indium. The 
element also alloys readily with silver, but does not 
render it less liable to tarnishing unless the indium con- 
tent rises to approximately 50°, but this has the disad- 
vantage that the ductility of the alloy is lost. 

Today, the major application of indium is to electro- 
plating work. For example it is useful in plating ferrous 
metals. The base metal has first to be given a plating 
with a non-ferrous alloy. Indium combines with copper, 
cadmium, zinc, silver, and gold. The thickness of the 
undercoating may vary from 0-001 in. on a bearing 
surface to a few ten thousandths of an inch on ornamental 
coatings. After the work has been plated, it is necessary 
to diffuse the indium coating into the undercoat. This is 
achieved by heating the work in an oil bath, starting from 
a temperature below the melting point of indium (about 
155°C) which may afterwards be increased to about 
i? ig 

An indium finish is lustrous and attractively tinted, 
while it readily accepts a high polish. Another applica- 
tion is to bearing alloys with a cadmium base, to which 
indium gives both higher resistance to corrosion by oil 
and greater strength. From 0-1 to 0-4% of indium is 
plated on the finished bearing, alloyed by diffusion, and 
so produces the desired properties without in any way 
impairing fatigue resistance etc. 

Bearings of copper-lead type for aircraft engines can 
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also have indium diffused into them to eliminate corro- 
sion from the acid oil. A good plating bath for indium 
contains indium chloride, 4 troy oz/gal; dextrose 2 
oz/gal; sodium cyanide 12 0z/gal. The anodes are 
insoluble and of carbon or platinum. The current 
density is 10-100 amp/sq ft. Such a bath will have 
admirable throwing power and the resultant coating 
will be of a soft, dull grey. 

Other applications are to batteries, brazing com- 
pounds, chemicals, semi-conductor components, fusible 
alloys, rectifiers, reflector coatings, and soldering. It is 
also employed in nuclear applications because after 
the absorption of neutrons indium acquires a degree of 
radioactivity and can be employed for neutron monitor- 
ing badges. Not a great deal is known regarding the 
toxic properties of the metal so it should always be 
handled with care. 

The metal is produced in two grades: minimum 
99°, and 97°. It is sold in the form of small ingots and 
usually by the ounce. The mechanical properties are: 
tensile strength 380 psi elongation 22°, on | in., Brinell 
hardness 0-9, modulus of elasticity 1,570,000 psi. The 
melting point is 156-17 + 0-05°C. Latent heat of fusion 
is 6-8 cal/gram. Thermal conductivity 0-057 cal/sq cm 
cm/sec/deg C. Electrical resistivity: solid, (20°C) 8-37 
microhm-cm; at melting point (156°C) 29 microhm-cm. 
Electrode reduction potential is 0-34. The crystal 
structure is face-centred tetragonal. 

Indium usually contains trace impurities consisting of 
less than 0-0001°, bismuth, lead, aluminium, iron, 
copper and silver, and 0-0001 °; tin. 

The wear of lead bearings has been reduced by plating 
with indium. The indium in this instance also protects 
against corrosion. Indium is also used in some instances 
as a means of maintaining a low final content of oxygen 
in gold and silver alloys when these are being melted in a 
crucible. 

As far as the writer can ascertain, indium has never 
been produced by a sintering technique, but sintered 
binary lead-base alloys, with up to 1°, indium, have 
been suggested for bearing metals of improved resistance 
to corrosion. Pressures of 25 ton/sq in. producing a 
completely dense compact of 325 mesh powders with a 
maximum oxygen content of 0-1°, are used. After 
sintering for 2 hr at 300°C in dry hydrogen, the compacts 
can be rolled cold into strip, sheet or foil. Diffusion 
rates between the lead and indium, however, are greatly 
reduced if excessive oxide films surround the particles 
of lead, because the necessarily low temperatures used 
for the sintering operations are not sufficient for reduction 
of the relatively tenacious oxides. While repeated working 
and sintering crack the films, thereby aiding the diffusion, 
the use of atomized or electrolytic alloy powders with 
low oxygen content seems to be preferable. 
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Production Practice: 


Clamping Heavy Components to a Slab 
or Surface Plate 


Cheeking Irregular Profiles 


By JOHN WALLER 


REQUENTLY during marking out it is desirable to 

hold the work firmly, but in the absence of any hole in 
the slab or surface table weights are used and a dangerous 
working condition created. The use of the clamping 
arrangement illustrated in Fig. | initially means the over- 
coming of a well known prejudice against drilling holes or 
making any mark on the slab surface, but there is 
undoubtedly frequent use for a row of tapped holes. 
A row running either the length or width of the slab 
at a minimum centre distance of 6 in. is one suggestion, 
as this permits the use of several clamps and does not 
trespass on the central and much used portion of the 
surface. Depending on the size of work undertaken, 
holes tapped all the same diameter (§ or } in. Whit are 
useful) are then made with only one proviso—each 
requires drilling and tapping carefully to ensure that the 
assembled bolt is perfectly vertical and square with the 
top surface. 

Persistent tightening of the screw E, if it were allowed 
to contact the surface plate, would cause unsightly 
marks and immediately raise criticism, but the pro- 
vision of a separate plate C to prevent marking and 
allow some adjustment in the height of the clamp, is a 
useful feature, especially when consideration is given to 
the fact the plate can swivel 360 . 

The top clamping bar is secured to the plate by the 
twin links B. There is no need to make these a precision 
fit as they are only required to form a pivot for the 
clamp, but substantial pins are essential. 
































Fig. 1.—This unusual clamp will hold awkward heavy castings during marking out, 
or provide clamping pressure where needed during assembly of a tool or instrument 


The distant collar D is provided in a range of lengths 
and made from bright mild steel with a clearing hole 
through the centre. Lengths of |, 2 and 3 in. will generally 
suffice. The bolts require case-hardening on the hexagon. 

When the holes in the slab are not in use a socket grub 
screw is inserted to prevent them from becoming filled 
with dirt and swarf. There is no point in making a 
clamp for every tapped hole in the slab because, except 
in some circumstances, clamps spaced at 12 in. intervals 
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adequately hold most items. 

The rapid production of articles incorporating an 
irregular profile whether these are obtained from an 
automatic, turret lathe, milling machine or by profile 
milling, can present to the tool designer some interesting 
problems in devising quick and accurate methods of 
checking the contours as there are many occasions when 
close tolerances are demanded, and a high production 
rate, as in the case of that secured from a multi-spindle 
automatic, makes it essential that the inspection time be 
reduced to a minimum despite the fact only a percentage 
check is carried out. Again, while a simple curve on a 
component is not really in the same category as an 
irregular profile, often the same tactics adopted for the 
latter will apply when inspecting the radial portion of a 
workpiece, and a typical example when this occurred is 
illustrated at Fig. 2. 

This drawing shows a large roller which has been 
drilled and reamed on a turret lathe and form-turned to 
produce the curve for which a close degree of accuracy is 
demanded. In addition to this accuracy, the position of 
the radius in relation to the large rear surface is impor- 
tant, and a simultaneous check is thus essential. Finally, 
as speed is of importance, clamping or mechanically 
holding the piece against the locating surface is not 
deemed necessary as this usually takes longer than the 
actual gauging. 

Fig. 3 depicts the gauge for this component—a 
fabricated base A of flat plate with a boss to accommo- 
date the locating spigot B, and two strips underneath to 
lift the plate and so make sufficient room for the nut and 
washer holding the swinging plate F on which the dial 
indicator is attached. 

The pin C is fitted into a hole corresponding in position 
to the radius on the workpiece, and as wear is likely to 
occur through continued action of the pin rotating in the 
base, a bush is incorporated as shown at G, the block F 
being counterbored to set the pin below the top surface 
of the swinging plate. 

There are various means of securing the dial indicator 
to the block. On this occasion the indicator had a 
projecting lug for that purpose and milling an elongated 
slot through block F provided a seating for the lug, and 
a large diameter hole drilled to break into this slot gave 
access to the lug and allowed a bolt E to pass through 
and so clamp it securely. A perusal of the plan view will 
make this clear. A check to ascertain the correct position 
of the pointer in relation to the lug was necessary to 
ensure the former being on the centre line and so rotating 
in a true arc, and any slight adjustment was secured by 
filing the surfaces. 

The gauging process occupied only a matter of seconds 
as the parts were easily rotated by hand while the other 
hand moved the dial indicator by means of the handle 
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H, and a pre-setting to permit the indicator to read zero 
when it was in the position shown on this drawing—the 
root of the radius is easily measured by means of a 
micrometer and two plugs—ensured that zero reading 
corresponded exactly to size. A variation either side of 
zero is Clearly seen and noted according to the tolerance 
appearing on the component drawing. In this instance a 
tolerance of +-0-002 in. was easily read. 

For the most part a checking device of this kind is 
simple to construct. The accuracy of the pin C from the 
centre line of the location B is not difficult to obtain 
and the only other important point is the accuracy of the 
fit between the bush and pin for the rotating member F. 
Clamping the gauge to the bench or surface plate is 
desirable as this leaves both hands free to operate the 
parts without fear of moving the base under the influence 
of the swinging part. 

Components which do possess an irregular outline are 
not treated in this manner—a fixed type of dial indicator 
is not possible and the indicator must traverse along the 
profile checking each part. 

A typical example where an accurate profile is required 
is seen at Fig. 4, a plate-like workpiece which is milled 
on the profile by a Pratt and Whitney machine using a 
fixed pin and cutter. 

A profile like this is aot difficult to gauge despite the 
apparent complexity of the profile, though it needs a 
gauge somewhat more elaborate than the previous one. 
Fig. 5 shows the method of locating this detail. Two pins 
are used and one is flatted to overcome any slight des- 
crepancies in the hole centres. These pins A and B are 
driven into the form block C. The latter is profiled 
accurately to conform to the component outline 
orthodox toolmaking processes are applied using a work- 
plate in which datum holes corresponding to the radii 
centres are set out. Though there is no need to dowel 
this form block to the base plate because the locating 
pins are carried in this part, there are occasions when 
this is required, as when the same setting is used for 
checking some other operation on the piece. 

Fig. 4 shows that the ends of the former are extended 
beyond the component for approximately a } in. to make 
sure the complete profile is gauged. Both the radius on 
the left-hand end and the angular section are treated in 
this way. 

The application of the dial indicator requires a base D 
on which to mount it and at the same time it must touch 


Fig. 2. (left).—Automatics or turret 

lathes can produce a component of 

this type at a fast rate, and even a 

percentage check requires quick work 
in the inspection department 


Fig. 4. (below).—Plate-like parts are 

not difficult to gauge if the necessary 

location is provided. The example 
seen here is typical 
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the former as shown in the side elevational drawing. A 
similar arrangement for securing the indicator is em- 
ployed as in the previous example, and the V-pointed 
end on the base is carefully shaped to correspond to the 
ball end on the indicator. The latter is depressed about 
0-01 in. when contacting the workpiece to ensure that it 
remains in contact with a workpiece where the inaccura- 
cies are rather large, and a provisional check over the 
V and ball to indicate how much the latter protrudes is 
necessary. Thus an initial application will show whether 
the component is large or small by the amount the 
pointer on the dial moves from the free position. 

In order to obtain an accurate reading when using this 
class of gauge, the importance of maintaining the dial 
block at right angles to the former is emphasised—a 
slight angularity of perhaps 5 each side of the correct 
position does not create an excessive error, and a 
sufficiently accurate check is secured by visually obser- 
ving whether the base is moved along the former for the 
whole length while in this position. Again the drawing 
illustrates two settings of the dial indicator at widely 
spaced points, and in both the ball point is shown at 
right angles. 

In both examples a direct contact between the dial 
indicator and former is made. This method of applying 
the indicator ensures a sensitive ‘feel’ and for this reason 
they are preferred to the next example, illustrated at 
Fig. 6. In this, contact with the former is made by the 
slide A which moves in the base B. This sliding part is 
returned to the starting position by means of the spring 
C pressing against the headed pin D. In this case a 
square slide is shown—a design that can occasionally 
lead to complications as the friction between such a part 
is often more than when a circular form is used as the 
grinding of the slot can still allow a certain degree of 
‘stickiness’ to remain and so hinder movement. A round 
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Fig. 3.—The gauge for checking this roller type detail is based on the principle of 


the swinging arm. Clamping is avoided to speed up checking 
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Fig. 5.—The insertion of pins in the former ensures that the location is accurate 
shaft is easier to fit because lapping ensures a more free 
fitting part. However, if the latter is used then a flat plate 
to retain the slide in position as shown at E is not 
required. 

A fabricated base plate is used with contact point F 
located in a hole with a tenon slot to ensure that it always 
remains in the correct position in relation to the profile. 
The same arrangement as before is used for holding the 
dial indicator to the base. 

A brief comparison between the designs will reveal 
that the last method of holding the indicator is not 
a particularly good one. The added complication of the 
slide can cause errors to arise which an unwary operator 
may fail to notice, and so parts which are incorrect are 
passed without any real check being made. For instance, 
the spring used for returning the slide may fail to do so 
and unless a large amount of depression is given to the 
dial indicator pointer—usually toolmakers give about 
0-01 in. for the general run of work—then there is a risk 
that the slide may not properly contact the indicator ball. 

While boring plays an important role in the manufac- 
ture of this style of gauge, a polished hardened surface 
on the former is essential where the base contacts, and 
hardening is needed on this base to ensure that wear is 
reduced to a minimum. 

Very small components are not so easy to gauge using 
this method. In fact the work is cumbersome on account 
of the size of the indicator and base, but details approxi- 
mating in size to the indicator or somewhat larger are 
handled without difficulty, and the degree of accuracy 
using this equipment is easily maintained in the region of 
+ 0-001 in. 

Speed in using the gauge is the chief advantage in 
addition to accuracy, and for this reason, as stressed 
earlier, clamping is only rarely employed. Similarly, 
most articles checked in this way are assembled in the 
gauge horizontally and the result viewed directly from 
above. While manipulating a gauge of the type in Fig. 3 
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Fig. 6.—A method of locating the dial indicator which is not recommended because 
of weight coupled with the fact that a slightly tight slide may make it awkward to 
operate and so give false readings 


in a vertical plane is not difficult as the centre of rotation 
is fixed, the movement of a loose base is a different matter 
and could result in tiring the inspector if continued for 
long. 

Finally an adaptation of this class of equipment, though 
not in exactly the same category as irregular profile 
checking, is the inspection of such articles as long tapers 
by using the fixed location and passing a dial indicator 
over the surface. The gauge in this case is mounted on a 
base that moves between slides of the dovetail type, or 
on a pair of rails made from lengths of bright mild steel 
rod. The setting of the slide or rods will depend on the 
taper, but if the latter is only a matter of a few 
thousandths of an inch, then the movement of the dial 
indicator is perhaps sufficient to cover this and permit the 
installation of the slides parallel with the location, a 
situation that will cheapen construction and make 
manufacture much more simple. 


_ Y 

One-way Trip Valves 

Valves fitted with a one-way trip mechanism have 
now been incorporated in the standard valve ranges of 
Martonair Limited, of Parkshot, Richmond, Surrey. 
The mechanism is such that a cam or other tripping 
device, moving in one direction will depress and operate 
the valve, while on the return or reverse movement of the 
tripping device, no actuation of the valve is obtained, 
the operating mechanism merely being tripped. The 
valves are fully balanced and supply air may be con- 
nected to any port. They are available in 4 in. BSP 3-port 
and 5-port versions and are designed to operate at 
30-100 psi. Body, base, lever arm and top cover are 
constructed of brass; pistons are of light alloy and the 
trip is of hardened steel. 


Self-locking Nuts 

Whitehouse Industries Limited, Pontefract, have intro- 
duced a new patented self-locking nut, the ‘Gripco’, in 
two types: the Toplock nut in which three or six-point 
deflection on the top threads gives a uniform locking 
torque; and the Centrelock nut in which locking comes 
from displacement of the centre threads of the nut so 
that the locking action is still effective where it is necessary 
to have the bolt end flush with the top of the nut. Both 
types can be re-used repeatedly. 
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High Energy Rate Forging 


The USI Model 2600B is a high 
energy rate forging machine which 
utilizes compressed nitrogen gas to 
drive two heavy forged platens | and 
2 (see illustration) towards each 
other at extremely high velocity. 
The dies are fixed to the platens. 
The material to be formed is inserted 
in the lower die. Upon impact, the 
total energy is transmitted directly 
to the workpiece, with practically 
none of the energy being trans- 
ferred to the welded steel frame. 

The frame 3 serves primarily as a 
rigid guide for the platens. It is a 
welded, one piece structure provided 
with heavy box gibs 4. The platens 
ride on bronze wear strips attached 
to the gibs. 

In operation, nitrogen gas 1s 
introduced through charging tubes 5 
into the charging chambers 6 
between the driver pistons 7 and the 
floating pistons 8. Oil from a 
hydraulic pumping unit is injected 
through a separate filler system 9 
located above the floating pistons, 
forcing them downwards, thereby 
compressing the nitrogen in the 
cylinders. An interconnecting orifice 
in the drive pistons permits the nitro- 
gen to pass through to the rod side, 
and into the high pressure chamber 
10 located within the upper platen. 
The downward motion of the floating 
pistons continues until contact is 
made with driver pistons, which are 
connected through the rods I1 to 
the lower platen. Sufficient force is 
generated to cause the lower platen 
to move downward against the 
cushion rods 12 upon which the 
platen had been resting. (The 
cushion rods are also part of the 
firing mechanism, and _ inching 
system). As the lower platen is 
forced downward, it actuates a limit 
switch which energizes a solenoid 
valve, draining the oil in the cylinder 
under the cushion rods. As the lower 
platen comes to rest against the 
stop blocks the drive pistons seat 
on seals within the upper platens, 
effectively sealing the nitrogen gas in 
the high pressure chamber. The 
machine is now fully charged. 

To actuate the machine for the 
work stroke, the filler system above 
the floating pistons is connected to 
the hydraulic sump. A quantity of 
compressed nitrogen, trapped 
beneath these pistons pushes them 
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US Industries high energy rate forging machine 


to the top of the charging chambers, 
thereby forcing the oil out of the 


cylinder. As the pistons regain their 
original position, a pressure switch, 
actuated by the final evacuation of 
oil, energizes the solenoid valve, 
causing oil to re-enter the cylinder 
beneath the cushion rods. These in 
turn lift the lower platen, breaking 
the seal between the driver pistons 
and the high pressure chamber, 
allowing the compressed nitrogen to 
be suddenly introduced between the 
rod side of the drive pistons, and 
the platen, forcing the pistons and 
lower platen up, and the upper 
platen down at equal, high velocity. 

At the end of the stroke, the 
expanded gas passes through the 
orifices in the driver pistons, acting 
between the floating pistons and 
driver pistons, causing the platens 
to open. As the upper platen rises 
to its original position against the 
upper stop tlocks, the lower platen 
proceeds downward, contacting, and 
coming to rest upon the cushion 
rods, in which position the-machine 
is now ready to repeat the work 
cycle. 

The upper platen is supported by 
two counter-balance cylinders 13 
located in diagonally opposite 
corners. In addition to counter- 
balancing the upper platen, the 
system helps separate the two platens 
at the end of the work stroke, and 
also serves as the inching system for 
the upper platen. Makers are U.S. 
Industries Inc. (Great Britain) 
Limited, 1/5 New Bond Street, 
London WI. 


Metalforming and Bending Machines 


Two new sheet metal working 
machines have been _ recently 
introduced by F. J. Edwards Limited, 
359-361 Euston Road, London NWI. 
Their new Besco universal combina- 
tion rotary machine, Model MD6B, 
is for swaging, wiring, jennying, 
crimping, tucking, cutting, burring 
of mild steel up to 18 BG, and any 
other operation that requires rotary 
action. Rollers and collars are 
available for all the functions 
mentioned. Shaft length for rollers 
is Igin., work centres 2% in., and 
depth of gap lI in. from centre of 
rollers. Roller retaining nuts are 
recessed to allow work to be tilted 
through 90° when jennying. For 
working circular blanks an attach- 
ment is used which will take circles 
from 6 in. to 24 in. dia. Two gauges 
are fitted: one at the back of the 
throat for cylindrical work and the 
other for use right up to the face of 
the rollers. 
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The new Besco ESMB pinch type 
bending rollers are in two sizes, 
49 in. and 72 in., for forming sheet 
metal up to 12 BG mild steel, or 





Besco ESMB pinch type bending rollers 


the equivalent in other metals, at 
25 ft per min. The rollers are 4 in. 
and 4gin. dia, front and back 
respectively, the back roller being 


inclined at 15° and is adjustable at a 
tangent to the front pinch rollers so 
that small diameter tubes may be 
formed, the minimum diameter 
depending upon the nature and 
thickness of metal. Pressure for 
holding the metal is applied to the 
bottom pinch roller by lever and 
cams which are then secured by an 
outside locking lever. 

The complete motor unit is 
mounted on the right-hand leg of 
the machine with guards, drive and 
electrical equipment. 

Operation is by foot switch, and a 
magnetic brake gives positive control 
from any position in front of the 
machine, the operator’s hands being 
free to wield the metal. 


Semi-automatic Chucking Grinder 


A new semiautomatic chucking 
grinder for high production plunge 
grinding introduced by Norton 
Company, Worcester, Massachu- 
setts, U.S.A., can be built with many 
optional arrangements, including 
fully automatic versions. The 
machine has a_ swivelling footed 
headstock with the pivot point 
directly under the work-chuck area 
for timesaving changeover from 
angular to straight plunge grinding. 
The headstock can swivel through 
50°, and will swing 94in. work 
diameters. After initial setup, the 
grinding cycle is controlled by a 
single lever at the operator's left 
hand while he loads and unloads 
the chuck with his right. This 
ensures that his hands are in the 
safest position at all times and 
reduces hand motion to a minimum. 
A subslide provides ISin. of 


On the new Norton type CTU chucking grinder, the 
operator loads the work with his right hand and controls 
the grinding cycle with the single lever at his left hand 


lateral motion so various lengths 
can be chucked before the grinding 
wheel. Standard equipment include 
hydraulic or pneumatic draw bar 
for chuck operation, and automatic 
truing capable of 60° included angle 
forms either on or in the work face. 


Swivelling Turret Milling Machine 


The Beaver swivelling turret milling 
machine has an all-angle head which 
is a self-contained unit with motor at 
the back driving a four-step ball 
bearing mounted idler pulley through 
V-belt. Eight spindle speeds are 
available by a quick action single 
lever—four on the high speed range 
and four on the low speed range. 
From the idler pulley the drive to the 
spindle is by precision cut spur back 
gearing. A splined sleeve on ball 
bearings relieves the 
driving gear thrust. The spindle is 
mounted in the quill on three high 
precision ball bearings, a matched 
pair at the nose and the third at the 
upper end. The quill is hard chrome 
plated and precision ground. A 
comprehensive feed range is pro- 
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spindle of 


vided. The prismatic overarm has 
quick action clamping gear. The 
column, knee, saddle and table 
are sturdy castings machined to 
similarly high standards. Gearbox 
and mechanism throughout are neat 
and designed for high efficiency and 
performance.—Makers are Balding 
Engineering Limited, Beaver Works, 
Sweet Briar Road, Norwich. 


Marking-off Machine.—-M. & W. 
Grazebrook Limited, Dudley, are 
sole British agents for a new 
marking-off machine of American 
design. It has a vertical column, and 
a horitzontal arm carrying scribers. 
It can mark off a work piece on all 
four sides, top, bottom and inside at 
a single set-up. 
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The CP. 41 Air Nip Pliers 


Pneumatic Pliers 
Known as the CP.41 Air Nip, the 
pneumatic pliers introduced by the 
Consolidated Pneumatic Tool Com- 
pany Limited, 232 Dawes Road, 
London SW6,, weigh 6 oz, little more 
than a pair of hand pliers. One arm 
is fixed and the other is depressed 
by a cam shaped piston, pneumatic- 
ally operated through a throttle 
valve controlled by a lever type 
handle. The jaws are returned by a 
spring between the two arms, two 
further springs returning the piston 
when the air is exhausted. The 
standard tool is supplied with 8 ft 
of hose with 4 in. male pipethread at 
one end and jin. pipethread at the 
other. 


Centreless Grinder.—Wickman 
Limited, Coventry, announce a new 
centreless grinder built by Arthur 
Scrivener Limited. Of nominal 3 in. 
capacity it is available for manual, 
semi-automatic or fully automatic 
operation. It has quick and accurate 
control for taper work, variable 
speed drive to control wheel, reverse 
feed facility, universal workrest and 
microsizing amonz numerous 
features. 

Marking-out Fluid.—Spectra Color 
Spray made by Spectra Chemicals 
Limited, Caterham, Surrey, is avail- 
able in an aerosol can with inter- 
changeable heads for narrow and 
wide sprays. On a clean metal surface 
Spectra produces a thin, durable blue 
film of solid, even colour which dries 
immediately and resists water and 
most cutting oils. 

Transfer Toggle Cold Header.—The 
Waterbury Farnel transfer toggle 
cold heading machine (sold in U.K. 
by George H. Alexander Limited, 
105 Tyburn Road, Birmingham 24) 
is a solid die, double stroke, toggle 
actuated machine for producing 
small parts requiring either four 
blows or three blows and trimming. 
The transfer mechanism shifts the 
work from the first to the second die. 
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—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Fatigue Test Rig for Full Scale Bridge 


Girders 

Fatigue tests on full scale plate 
girders are to be carried out by The 
British Welding Research Associa- 
tion, using a novel test rig designed 
by the association and equipment 
loaned by British Railways. The 
tests, which are particularly relevant 
to the design and behaviour in 
service of railway and other bridges, 
are being supported financially by 
the recently established Civil 
Engineering Research Council. 

In the past, fatigue tests have been 
confined to small beams and 
although, in the absence of con- 
trary evidence, it can be assumed 
that the results obtained apply 
equally to the full scale structure 
there has been a growing weight of 
opinion in favour of full scale 
testing. This was voiced both at an 
international symposium on Fatigue 
of Welded Structures held in 
Cambridge two years ago and by the 
Pugsley Committee, a body set up 
by DSIR in 1959 to consider the 
national position on fatigue studies. 


The new BWRA test rig, which will 
handle plate girders up to about 16 
ft long by 30 in. deep, was designed, 
and in part built, by the association. 
The component to be tested is 
cradled in massive steel loops slung 
from a gantry and pulsating loads 
of up to 100ton are applied by 
means of hydraulic jacks. The jacking 
mechanism and its control equip- 
ment has been loaned to BWRA by 
British Rajlways while the main 
girders of the test rig and the plate 
girders for test have been made by 
the Cleveland Bridge and Engineer- 
ing Company Limited. 

Apart from enabling large scale 
single teams to be tested the rig 
will also be used for testing cross 
girder connexions. Up to the present 
time no means has existed in Britain 
for fatigue testing this type of 
connexion which is commonly used 
in engineering construction. The 


BWRA full scale fatigue rig. Load is 
to the test girder, seen in the steel cradles 
of the rig, by means of hydraulic jacks bearing against 
main cross member 
. 
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initial programme of tests is expected 
to cover a period of about 18 months. 


Super Magnetic 
Fields with Super 
Conductors 


Westinghouse research scientists re- 
cently announced the development 
of the first superconducting solenoid 
that can generate a magnetic field of 
more than a few thousand gauss. 
The doughnut-sized coil produced a 
field strength of 43,000 gauss, more 
than twice the strength of conven- 
tional iron-core magnets, which 
saturate at about 20,000 gauss. 

Superconductivity is the complete 
disappearance of electrical resistance 
in certain materials at temperatures 
near absolute zero. 

Late in 1960 J. E. Kunzler and his 
associates at Bell Laboratories 
demonstrated that the niobium tin 
intermetallic compound (Nb,Sn) re- 
tained its superconducting charac- 
teristics up to the limit of their 
testing facilities—88,000 gauss—and 
should theoretically continue to re- 
main superconducting in fields well 
above 200,000 gauss. 

Unfortunately, the discovery of 
high-field properties of Nb,Sn did not 
provide an immediate panacea. The 
niobium-tin intermetallic compound 
is extremely brittle and difficult to 
work. In fact, the difficulty of 
working with the material is probably 
the principal reason why its magnetic 
properties were not discovered 
sooner. But since alloys are often 
less brittle than intermetallic com- 
pounds, Dr. Hulm and his associates 
at the Westinghouse’ Research 
Laboratories turned to some of the 
high-transition-temperature alloys of 
niobium that they had been inves- 
ligating. 

A niobium-zirconium base alloy of 
about 75°, niobium and 25°, zir- 
conium was selected for further 
development. 

The superconducting solenoid de- 
veloped at the Research Laboratories 
consists of about 10,000 turns of 
10-mil wire, wound into a coil two 
inches in diameter and 14 inches 
long. The development of this 
threadlike wire was a major accomp- 
lishment. All of the high-field 
superconducting materials are no- 
toriously difficult to handle, and 
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require the utmost care in processing 
if their superconducting properties 
are to be preserved. Special tech- 
niques were developed under the 
direction of Dr. M. J. Fraser of the 
Westinghouse Research  Labora- 
tories to prepare the alloy and take it 
through the complicated processing 
steps. 

The solenoid is immersed in a 
vessel of liquid helium, which keeps 
it at a temperature of 4-2, K. The 
superconducting wire carries a cur- 
rent of 20 amp (normal 10-mil 
copper wire would become red hot on 
carrying such a current); once star- 
ted, current will flow in the wire 
continuously, with only a few watts 
of makeup power required to over- 
come the small losses in the lead-in 
wires. 

The development of this high-field 
superconducting solenoid represents 
a turning point in this special field of 
research. Niobium-zirconium base 
alloys are only one of several high- 
field superconducting materials; 
others have even better magnetic 
properties, but appear to be more 
difficult to process. The metallurgy 
of the most promising prospects is 
under investigation. 


Of most immediate importance, 
the superconducting solenoid makes 
available fields of tremendous 
strength for laboratory work. Fields 
of greater than 50,000 gauss have 
already been obtained at the Wes- 
tinghouse Research Laboratories; 
field strengths of 100,000 gauss 
should be possible in the near future 
with present knowledge. 

A popular subject for speculation 
is the superstrength magnetic 
“bottle,” so badly needed to contain 
the vast energy of the hydrogen 
fusion reaction. Even though the 
physics of controlling a fusion reac- 
tion have yet to be solved, the 
efficiency of producing high fields 
with superconductors makes a solu- 
tion seem more plausible. For 
example, it has been estimated that 
with conventional electrical conduc- 
tors, a 10,000-megawatt generator 
would have to be constructed before 
the crossover point is reached at 
which the fusion power generated 
would exceed the power required for 
the electromagnet. With supercon- 
ducting magnets it is estimated that 
this crossover point could be reached 
with a much smaller generator, of 
about 10-megawatt size. 


Notes on the Design of Iron and Steel 


- 

Castings 

The tendency of some engineers to 
design complicated castings incor- 
porating a number of components 
in one, may be good from the point 
of view of compactness, elimination 
of machining numerous joint faces, 
etc., but is not so good from the 
founder’s point of view. Some of the 
difficulties encountered in this type 
of casting are: dimensional accuracy 
cannot be ensured, a slight flaw in 
one part can cause the rejection of 
the complete casting, and the higher 
degree of skill necessary for the 
production of a complicated casting, 
which if made as two or more 
simple components could be made by 
semiskilled men on moulding 
machines, invariably increases the 
price. In large castings, small 
projecting parts such as bearings 
should not be made in one with the 
body, but should be fixed on by 
bolts or screws, as these projections 
may easily be knocked off and spoil 
the casting. In many steel castings 
it is often best to make two simple 
ones and assemble by welding 
rather than attempt to produce as 
one casting. By so doing a smaller 
moulding box can be used, and 
there is less risk of a distorted 
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casting. In steel castings, the presence 
of widely separated bosses is a 
source of trouble. Frequently they 
cause machining difficulties due to 
their displacement because of 
variations in contraction stresses. 
Such bosses could be conveniently 
placed in position by welding, or 
some mechanical means, and thus 
ensure their correct location. 
Another use of welding on com- 
plicated steel castings is for the 
attachment of ribs or webs, which if 
cast on may be mis-run or cause 
deformation on cooling, or entail 
more complicated pattern equipment. 


Figs. 


September, 1962 


A point often overlooked by 
designers of castings is the provision 
for withdrawing the pattern from 
the mould. Taper or draft is neces- 
sary to accomplish this withdrawal, 
and should be as generous as 
possible. In fact it should be shown 
on the drawing, as often the pattern 
maker, if left to his own initiative, 
imparts a generous taper to the 
detriment of the casting elsewhere. 
Cases have been known where gear 
wheels have fouled the inside of the 
gear box from this cause. 

Another important point is to 
simplify the design to require only 
two moulding boxes in its manu- 
facture, as multiple joints in moulds 
tend to increase risk of inaccuracy 
and also raise the cost of production. 
Undercut portions should be 
avoided, as these are difficult to 
carry in the mould and also increase 
the skill necessary to produce the 
casting if moulded direct from a 
pattern. If instead of moulding 
direct, it were blocked out, a core 
would be necessary. 

Cores should be avoided wherever 
possible and a design well ribbed is 
much to be preferred to one requiring 
cores. Figs. 1, 2 and 3 show alter- 
native designs for a parallel piece 
approximately 2ft long, | ft deep 
and 4 in. wide. 

A consideration of the moulding 
of these examples will illustrate 
some of the principles enunciated 
earlier. In Fig. | it is necessary to 
core the interior and as a stiffening 
rib is required across the centre 
as C, in the sectioned plan, it is 
necessary to use two cores. To 
support the weight of these cores 
and to secure them against move- 
ment in the mould due to the static 
pressure of the liquid metal, it is 
necessary to use studs or chaplets 
to keep them in the correct position. 
Thus for the production of a 
casting as Fig. | a pattern and core 
box are necessary, a mould has to 
be made, together with two cores 
which are costly in making and 
drying—and the cores have to be 


1 to 3. Alternative designs which facilitate foundry production of iron and steel castings 
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assembled, extra care being required 
in the case under review to ensure 
that the core does not move on 
casting and float through the top, 
thus causing a waster. Fig. 2 is a 
simplified design in that no cores 
are required but in this instance a 
portion of the mould has to be 
carried in the top box, an operation 
demanding more skill from the 
moulder than Fig. 3 in which the 
top is flat and plain. The question of 
taper can be illustrated by a reference 
to Fig. 3. As the machine shop 
prefer castings with all faces square 
or nearly so, the minimum of taper 
should be allowed on the faces F 
but an excess on E would be advan- 
tageous as it compensates for the 
lack on F and ensures a clean with- 
drawal from the mould. 

While on the subject of cores, 
all pressure vessels should be so 
designed that the cores can be 
secured against movement during 
casting by other means than chaplets 
or studs, as if these are used, leaks 
almost invariably occur in their 
vicinity. The best way is so to 
position the cores that there is an 
opening to the top of the mould. 
This serves a dual purpose. First 
it retains the core in position, and 
second it acts as a vent to conduct 
the gases in the core—generated on 
casting—to the atmosphere. The 
sectional thickness of iron and steel 
casting should be such that it can 
be easily filled by the molten metal 
and so proportioned that there are 
no abrupt changes of section. 
Accumulation of material, such as 
when heavy machining allowances 
are added, or the junction of ribs, 
should be avoided, as should large 
flat surfaces which have to be 
poured horizontally. 

Castings are often designed with 
heavy sections with the mistaken idea 
of increasing the strength of the 
component, whereas it is often a 
source of weakness. The tensile 
strength of any cast material in 
terms of tons per square inch 
decreases with increase of section. 

The removal of redundant metal 
increases the strength far more than 
the increasing of sectional thickness. 
This is explained to a large extent 
when the conditions in a casting on 
cooling down from the molten to 
the solid state are considered. 
Especially is this true of steel where 
the cold material may be of 40 ton 
per square inch tensile, but at the 
period of solidification only the 
matter of a ton or two. Thus any 
contraction strains set up by the 
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different cooling rates of varying 
sections cause fracture in the mould 
before the casting is removed from 
it, unless a special foundry technique 
is adopted. 

Cast iron, in designs where the 
sections vary considerably, may 
behave similarly, but more often 
there are latent stresses in the 
castings which are only relieved 


strength obtained by this removal of 
redundant metal. Fig. 4 shows a 
particular cylinder with two legs 
which also act as guides. These were 
designed solid with two bolt holes 
through each as A. In working, 
fractures occurred at XY. The 
designer, who was an advocate of 
mass and weight, modified the 
casting by increasing the metal 





after a period. True, certain foundry 
expedients can be adopted to counter- 
act in a measure these objectional 
features, but they are only in the 
nature of palliatives and not cures. 

The only cure is to modify the design 
to ensure even cooling through- 
out the casting and thus obtain the 
maximum strength. Figs. 4 and 5 
show an example of the increase of 


removed with consequent saving in 
’ weight and avoidance of fracture in 


++ {4 - 


foes) 


around XY, but failure still occurred 
only higher up the cylinder. 

The foundry then asked to be 
allowed to modify to suit their 
experience, and when modified as 
Fig. 5, in which the redundant 
metal in the legs had been removed, 
ensuring an even cooling rate 
throughout the casting, success was 
achieved.—T. R. Harris. 


Photographic Aid for Fuel Research 


Continuous visual observation of 
the formation and behaviour of 
deposits in the cylinder of a test 
engine, while the engine is running, 
is now possible as a result of a 
special technique developed at 
Shell’s Research Centre at Thornton, 
near Chester. Previous attempts to 
see what goes on in the top of the 
cylinders where the fuel is burned 
have been of limited value because 
the transparent quartz windows used 
were quickly blocked out by the 
very deposits they were designed to 
make visible. 

The new technique replaces the 
window with a hydraulic valve 
timed to open when the piston is at 
the top of its stroke during the 
exhaust cycle—that is, when there 
is no charge of fuel and air to be 
ignited. As the valve opens, a high 
intensity light source illuminates 
the area so that a cine-camera can 
take a detailed record of changes in 
deposit formation during a test that 
ean be of many hours duration. 

The combustion process itself is 
already under close scrutiny at 
Thornton with electronic instru- 
ments capable of analyzing what 
takes place during the few milli- 
seconds the fuel is burning. Now in 
addition, it is possible to examine in 
detail the manner in which deposits 
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form during combustion and are 
influenced by different fuels, 
additives and engine operating 
conditions. 


MoS, Lubrication 


Molybdenum disulphide, generally 
speaking, is most useful under 
certain conditions where conventional 
lubricants are inadequate. To be 
effective, the solid lubricant must 
adhere strongly to the surface being 
lubricated so that a continuous film 
is mainiained. When used as a 
lubricant additive, the presence of 
other additives in the base lubricant 
may influence the surface bonding 
and in some cases may cause 
sedimentation, which is undesirable 
in lubricant systems. The use of 
molybdenum disulphide as an 
additive can, under certain conditions 
be beneficial but it must be used 
with caution after careful considera- 
tion of the composition of the base 
lubricant and any additives it may 
contain.—‘‘Molybdenum disulphide 
as a lubricant additive in rolling 
contact—a study of compatibility 
with other additives” by D. Scott 
and D. Jamieson. J. Inst. Petrol., 
1962, 48(460), 91-104. Reprints (ref 
13/4) are available from the National 
Engineering Laboratory, East 
Kilbride, Glasgow. 
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In Brief.... 


Portable Drives.—Various designs 
of Flexmaster portable reduction 
gear winding units have been 
developed by Flexible Drives 
(Gilmans) Limited, Millers Road, 
Warwick, to operate at between 30 
and 100 rpm, for such applications 
as opening and closing of heavy 
valves and penstocks, winding valve- 
gear at waterworks, driving a pro- 
peller agitator, etc. 

Strip Pickling Plant.—Samuel 
Griffiths (Willenhall) Limited have 
completed negotiations for the 
manufacture of ‘Helicogir’ strip 
pickling plant in which pickling 1s 
achieved with a minimum of labour 
and maintenance with a very com- 
pact plant which can be installed in 
any building and in close proximity 
to other machines. 

Pressure Transducers.Three new 
transducers which measure pressures 
from 100 to 10,000 psi have been 
developed by Consolidated Electro- 
dynamics Corporation (U.K.) 
Limited, 14, Commercial Road, 
Woking, Surrey. 

New ‘Coolie’? Trucks.—Two new 
additions are announced for the 
“Coolie” range of hand operated 
lift and shift trucks, made by The 
Polymathic Engineering Company 
Limited, Tamworth. They are the 
Coolie-10 battery operated truck, 
price £186, and the Coolie-2500 
pallet truck, price £88. 

Hydraulic Transmission—A new 
range of hydraulic power trans- 
mission equipment has _ been 
developed by Hydraulics and 
Pneumatics Limited, Wolverhamp- 
ton. It includes variable and fixed 
displacement axial plunger, hydraulic 
pumps and motors for operating 
pressures up to 6000 psi, capable of 
developing up to 230 hp, continuous 
rating, together with control equip- 
ment for remote output control, 
constant pressure regulation, con- 
stant horse-power regulation etc. 
Rolling Mill Pulpit.—In making a 
rolling mill pulpit to the instructions 
and suggestions of the client, James 
Booth Aluminium Limited, E. C. 
Payter & Co. Limited, Tipton, 
have adapted a cantilever structure 
and the pulpit is thus ideally 
positioned partly over the intake 
roller table. 

Central Heating.—Heating for the 
new Plymouth Civic Centre is pro- 


Notes on New Materials, 
Plant and Machinery 


vided by two 1600 kW high voltage 
electrode hot water boilers and 
storage plant by Bastian and Allen 
Limited, Harrow. 

Tapping Attachments.—S.P.V. tap- 
ping attachments manufactured by 
A. B. Svenska Precisionsverktyg of 
Stockholm can now be serviced and 
repaired in England by John Harris 
Tools Limited. A_ skilled John 
Harris engineer has spent several 
weeks in Stockholm as a guest of the 
Swedish Company and is now 
authorised by them to operate 
a full repair service on all S.P.V. 
models. 

Double Chute.—Thomas Robinson 
& Son Limited, Rochdale, has 
produced a double spiral chute in 
glass fibre, designed, in easily 
assembled sections, each 16} in. 
deep. 

Pressure Gauges.—Buchanan 
Brothers Limited, Glasgow, 
announce new 2in. and 24 in. dial 
pressure gauges employing the 
quadrant and pinion mechanism 
with vertical and bottom or centre 
back connection and for front panel 
mounting if required. 

Switch Seal.—Square D Limited, 
Swindon, announce a conduit seal 
for Class 9007 types A and T limit 
switches which excludes the high 
pressure coolant used in some 
machining operations. 

Welded Products.—The Ishikawa- 
jima-Harima Heavy Industries Com- 
pany Limited (IHI) of Tokyo plans 
to boost land machinery output to 
80°, of total production by 1970. 
Shipbuilding will be assigned only 
20% of overall production. First 
stage will be increased output and 
export of heavy welded and 
machined components. 

Eye Protection.—The Pyrene- 
Panorama lens cleaning and de- 
misting cabinet for removing dust 
and fogging from lenses of protective 
eye equipment houses a bottle of 
cleaning and de-misting fluid and 
two packs of Kleenex industrial 
Lens wipers.—Kimberly-Clark 
Limited Maidstone. 

Chain Hoist.—Recently introduced 
into Britain is the Munck electric 
chain hoist, of 750 or 1,500 Ib 
capacity, marketed by Crane and 
Hoist Supplies Limited, Sheffield. 
It is in a fixed or travelling form with 
either one or two hoist speeds. 
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To Boost Exports.—A new company, 
Manufacturers Sales & Display 
Limited, has been formed in the U.K. 
to pioneer the sale and display of 
products and components in the 
automation and control field. It is in 
the 3-M_ Building in Wigmore 
Street, London. 
Angle Iron Bender.—-Chamberlain 
Industries Limited, Leyton, E.10., 
are now marketing a simple and 
robust hand bending machine for 
bending black mild steel angles up to 
2 in. 2 in. in. both with 
flange inwards and flange outwards. 
Initial Pinch Bending Rolls.—A new 
range of 4in. dia motor driven 
initial pinch bending rolls is available 
now from Keeton, Sons & Company 
Limited, Sheffield, designed for easy 
forming of large or small cylinders 
and conical shapes, in commercial 
quality mild steel sheet. Maximum 
capacities are 40 in » 10 gauge, 50 in 
14 gauge, 60 in 15 gauge, and 
80 in. x 16 gauge. 
Portable Pin-Hole Detector.—A 
pocket-sized pin-hole detector for 
finding coating defects without 
damaging surface textures, has been 
produced by the Elco Instruments 
Division of the East Lancashire 
Chemical Company Limited. The 
instrument measures 5 in. » 3in. 
14 in. and operates on a 9 volt P.P.3 
battery. 
Rotary Louvre Dryers.—Foundry & 
Metallurgical Equipment Company 
Limited, Weybridge, have acquired 
selling rights of the rotary louvre 
dryers made by Dunford & Elliot 
Process Engineering Limited for 
drying and cooling foundry sand. 
Oil Burner Control.—Photronic 
Controls Limited, Leatherhead, have 
produced a new oil burner sequencing 
unit designed to eliminate blow- 
back. 
Industrial Racking.— The Steel Equip- 
ment Company Limited, West 
Bromwich, has introduced ‘Beam- 
lock’ a new standardized, adjustable 
steel racking of great capacity which 
is simple in design and easy to 
erect, comprising only a_ welded 
channel end frame pierced for 4 in. 
adjustment and braced by welded-in 
pressed channels; and a box beam 
welded at each end to a boltless 
connector. 
Improved Reamers.—Intal reamers 
made by The International Twist 
Drill Company Limited, are now 
improved as a result of new processes 
which give the reamers increased 
life. Another development is the 
manufacture of Gammon reamers 
with ground instead of milled flutes. 
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Throughout the world 
precision calls for Supe 
oil seals and hydraulic packings 


whatever the application 
or size required 


*O’ RINGS 
‘O’ rings for static 
and reciprocating 
applications in two 
standard types 
ranging from ¢’ i/d. 
to 24” i/d 


HYDRAULIC PACKINGS 
“a. © 7 ae 
‘‘Hat’’ packings, 
also square section 
washers in syn- 
thetic rubber. 
Sizes dependent on 
application and 
quantity. 


ROTARY SHAFT SEALS 


A comprehensive 
range of standard 
rotary shaft seals 
with sealing 
elements in 
synthetic rubber 
or leather for shaft 
sizes ee dia. to 40” 


ect 


ROMET SEALS 
Designed primarily 
for rotary pumps, 
Romet Seals are in 
three types— 
diaphragm seal, 
single or double 
shaft seal, bellows 
seal. 


SuPerfect Seals, ‘“‘O’’ Rings and Hydraulic packings produced 
today are the result of 30 years’ research and development 
of leather and synthetic rubber to meet the unending demands 
of the engineering industries to whom efficient sealing is an 


absolute necessity. 


PERFECT will solve your problem 


SUPER OIL SEALS & GASKETS LTD 
FACTORY CENTRE * KINGS NORTON - BIRMINGHAM 30° Tel: KINGS NORTON 204! 


When replying to advertisements please mention MECHANICAL WORLD, September, 1962 





Mathematics Manual. By Frederick 
S. Merritt. London, 1962; 
McGraw-Hill Publishing Company 
Limited. 74/- net (by post 75/6). 
378 pp. 6 x 9 in. 

Mathematics is such a wide sub- 
ject that the technologist, though he 
may have a foundation of funda- 
mentals, does not have the detail of 
more than the one or two lines 
which he has in regular use. There 
are times when he needs methods in 
these—those with which he is not 
very familiar—as well as, occasion- 
ally, methods from other branches 
with which he has little acquaintance. 
He could find these from mathe- 
matical treatises, but he might need a 
library of them. A book such as the 
one under notice, which is not a 
treatise but strictly a handbook of 
methods, can, on the other hand, 
cover a great deal in very much less 
space. It would be impossible to 
indicate the immense scope of the 
book. The “contents’’ alone occupies 
twelve pages. But some idea may be 
gained if we list the number of 
items under each main heading. 
They are: basic data 7, arithmetic 
64, algebra 101, plane and solid 
geometry 66, plane and spherical 
trigonometry 47, analytic geometry 
73, differential calculus 23, integral 
calculus 19, differential equations 
16, non-elementary solutions of 
differential equations 11, numerical 
integration of differential equations 
12, series 19, matrices and deter- 
minants 18, vectors and tensors 40, 
complex variables and conformal 
mapping 16, permutations, com- 
binations and _ probabilities 9, 
statistics 22. 

A useful feature is that each 
section ends with a bibliography to 
standard works; and there is a 
comprehensive index. 


The Use of Statistics. By Conrad 
Blyth. London, 1960; George 
Allen & Unwin Limited. 28/- net, 
cloth (22/- net boards) (by post 
lid. extra). 249 pp. 53 = 84 in. 
The conclusions drawn from 

statistics are often suspect and the 

subject of controversy, particularly 
when they concern the habits and 
welfare of people. On the other hand, 
statistical methods have been found 
very useful in industry, particularly 
as indicators of quality in the course 
of manufacturing large numbers of 


products of one pattern. Other 
practically useful statistics are those 
of trade and business in that they 
too can be used to find indications of 
trend. This book is an introduction 
to this latter branch of the subject 
and is for people in industry who are 
neither economists nor statisticians, 
and it uses no mathematical symbols. 
It shows where the most useful 
statistics are to be found and how 
they are to be interpreted and 
presented. The book should have a 
wide appeal and a brief enumeration 
of some of the topics dealt with will, 
we think, be illustrative of this. They 
are: production and employment in 
the cotton industry, the 1956-7 
slump in the motor industry, the rise 
in prices, changes in incomes, social 
accounts, savings and investments, 
world transactions, price trends, 


industrial productivity, dependence 
upon imports, business fluctuations. 





books 


Dimensioning and Strength Calcula- 
tion. (Acta Technica Academiae 
Scientiarum Hungaricae, Tomus 
XXXV-XXXVI.) Budapest, 1961. 
London, Collet’s Holdings Limited 
£6-6-0 net (by post £6-8-6). 669 pp. 
64 = 9# in. 

In 1961 a conference was held in 
Budapest on dimensioning and 
strength calculation. A large number 
of papers was presented and more 
than forty of these are published 
in this volume together with numer- 
ous illustrations and graphs. The 
authors discuss the results of their 
recent researches into the many 
problems of testing materials and 
dimensioning components in order 
to achieve light yet strong construc- 
tions. Specific calculations and tables 
form an important part of the book, 
especially when these do not appear 
in other currently available literature. 
The papers appear in the language 
of their presentation (English, 
German or Russian). Eleven are in 
English. The subject matter embraces 
testing and estimating fatigue life 
and fatigue strength, testing and 
strength calculation and problems of 
brittle fracture, general problems of 
estimating, high strength materials 
and stress concentration in vehicle 
design (“‘vehicle” including aircraft, 
ships etc), and lightweight structures. 
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Tolerances. By H. G. 

Conway. London, 1962; Sir Isaac 

Pitman & Sons Limited. 60/- net 

(by post 61/-). 341 pp. 54 = 8} in. 

The original purpose of this book 
when the first edition appeared in 
1948, of persuading “the designer to 
use tolerances and limits with 
sincerity and genuine intention,” 
may in part be converted now, when 
the second edition appears, into 
maintaining and consolidating that 
worthwhile position wherever it 
has been gained, while still promot- 
ing the good work where it is needed. 
For it is undoubtedly true that just 
using tolerances is not sufficient: at 
all times they must be applied with 
the needs of the job and the manu- 
facturing processes in mind if their 
economic benefit is to be realised. 
The new edition contains full data on 
the new B.S.I., A.S.A., and C.S.A. 
tolerance systems based on _ the 
earlier I.S.A. system which was 
strongly advocated in the first 
edition. The section on ball bearing 
tolerances has also been revised in 
accord with progress made by the 
manufacturers. 

The book opens with a discussion 
of fundamentals and goes on to the 
use of limits and fits in the drawing 
office, quality control and tolerance 
setting, standard limit and tolerance 
systems, and concludes with practi- 
cal examples in fabrication processes, 
and in reiation to screw threads and 
gauges. Appendices deal with instru- 
ment tests, error correction etc. 


BWRA Report.—The British Weld- 
ing Research Association’s annual 
report states that a 4000 ton brittle 
fracture tensile test rig is now at an 
advanced stage of construction. This 
will be used to investigate the 
mechanism of brittle fracture in 
plates up to 6 in. thick. A programme 
has begun under contract to_the 
UKAEA for testing pressure vessels 
at temperatures up to SO0O°C. 
Because tests were to be carried to 
failure pneumatic pressure could 
not be considered and molten lead 
was finally chosen for the purpose. 
A small steam boiler is used as a 
pressure generator connected 
directly to the lead-filled vessel. It is 
planned to observe deformations 
and strains during each test. A 
number of investigations into CO, 
welding have been completed and 
the first handbook in English on the 
process has been produced. An 
investigation has begun to identify 
the origin of spatter in CO, welding 
after which remedial measures will 
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be developed. Further work has been 
carried out on the absorption of 
hydrogen by arc welded metals. The 
total amount of hydrogen absorbed 
appears to be controlled first by the 
average specimen temperature and 
secondly by the partial pressure of 
hydrogen above the specimen. 
Great interest has been shown in the 
prototype friction welding machine 
constructed by B.W.R.A. The appli- 
cations of the process are very wide, 
including the welding of heat 
resisting alloys on to wear resisting 
alloys as in engine valves, the 
welding of titanium rod for wire 
drawing, and the joining of high- 
speed steel on to carbon-manganese 
steel for the manufacture of drills and 
reamers. 

Inspection of Gauging Dimensions.— 
This booklet, the latest in the NPL 
series Notes on Applied Science 
(No. 27, by J. C. Evans and C. O. 
Taylerson, National Physical 
Laboratory, HMSO, price 3/6 (by 
post 3/9), will assist engineering 
inspectors in checking gauges and 
workpieces which require simul- 
taneous measurement of linear and 
angular dimensions. The work is 
considerably simplified by  tech- 
niques based on the Pitter universal 
measuring block mounted in a 
surface plate, an arrangement which 
enables the gauge or workpiece to be 
set up so that it can be rotated about 
an axis parallel to a datum plane and 
so permit linear and angular measure- 
ments of its relevant elements to be 
made. Even so, certain precautions 
must be taken in order to avoid the 
introduction of serious error in the 
evaluation of dimensions not 
amenable to direct measurement. 
Full particulars of the measuring 
equipment are given together with 
information about setting up and 
using the equipment so as to take 
full advantage of its potential accu- 
racy, viz: 0-0001 in. in the measure- 
ment of length and | minute of arc 
in the measurement of angle. Pro- 
cedures are described for the deter- 
mination of dimensions which cannot 
be measured directly. 

Halden Reactor Report.—The boiling 
heavy water reactor at Halden is 
the only one of its type in the world. 
The principal objectives of the 
Halden project are to obtain operating 
experience to gain an understanding 
of the physics and dynamics which 
govern its performance, and to 
develop means of accurate measure- 
ment within the reactor core, by the 
European Nuclear Energy Agency 
of O.E.C.D. The third report covers 


the year January | to December 31, 
1961, during which time the high- 
temperature low-power phase of the 
experimental programme was com- 
pleted, the first fuel charge was 
removed and the second installed in 
preparation for operation at powers 
expected to reach 20 MWt. (First 
criticality with the second charge 
was achieved on March 23 this year). 
The report is in six sections, 
covering the research programme, 
reactor operation, plant modifica- 
tions for the second fuel charge, 
details of the fuel charges, reactor 
safety and radiation protection, and 
Project administration. Copies of 
the report (in English) are available 
from the Public Relations Office of 
the O.E.C.D. European Nuclear 
Energy Agency, 38 Boulevard 
Suchet, Paris 16e, France. 
Machining Characteristics of Stainless 
Steels.—A research report of this 
title is available from the Production 
Engineering Research Association, 
Melton Mowbray, price 10/6. It 
compares the machining character- 
istics of various grades of stainless 
steel and gives data on the effect of 
the rate of metal removal on tool 
performance when using cemented 
carbide turning tools, high speed 
steel twist drills and taps. Recom- 
mendations are made regarding feeds 
and speeds for each kind of operation. 
Cylindrical Grinding Machine Per- 
formance Tests Part 1.—PERA has 
also published report No. 52 price 
one guinea. It describes an investi- 
gation into the accuracy, rate of 
metal removal, mechanical efficiency, 
stiffness, vibration etc. of three 
different machines. 

Data Processing.—A_ series of 
articles by Aban and Lamb originally 
published in “The Local Govern- 
ment Chronicle’ have been repro- 
duced in brochure form (Charles 
Knight & Co. Limited, 11-12 Bury 
Street, St. Mary Axe, London EC3, 
3/- net, by post 4/-). Several different 
makes of electronic data processing 
equipment and their application to 
a variety of accounting requirements 
are described. 





New Standards 





New Standards for Die Casting.— 
The new book of “Engineering 
Standards for Pressure Die Castings” 
just issued by the Zinc Alloy Die 
Casters Association includes five new 
standards as well as the eight 
included in the first edition. The 
standards show recommended toler- 
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ances for designers to specify to 
obtain the most economical pro- 
duction of pressure die castings in 
zinc and light alloys. The die casting 
process does enable parts to be 
made to finer tolerances where 
required, but they should be specified 
after consultation with the die caster 
since they are likely to increase costs. 
The subjects new in this second 
edition are lettering and orna- 
mentation; alignment tolerances for 
plane surfaces and cored holes: 
die cast threads; fillets, ribs and 
corners; and concentricity tolerances. 
The original standards, which are 
unaltered, deal with linear dimen- 
sion tolerances; taper requirements 
for walls and cored holes; flatness: 
ejector pin marks; and machining 
stock allowances. The standards are 
based on those of the American Die 
Casting Institute and have been 
modified to suit British practice. 
Copies are obtainable from the 
Zinc Alloy Die Casters Association, 
34 Berkeley Square, London WI, 
(GROsvenor 6636). 

1962 Amendments to the Wiring 
Regulations.—The Institution of 
Electrical Engineers has _ issued 
amendments to the Wiring Regula- 
tions which have effect from August 
1 and are designed mainly to provide 
for the installation of a type of 
electric water-heater or boiler not 
hitherto specifically dealt with in the 
Regulations, that which finds its 
main application in small sizes for 
supplying ‘sprinkler’ taps at wash- 
basins or sinks and which is some- 
times described as an ‘instantaneous’ 
electric water-heater, and in which 
an uninsulated heating element is 
immersed in the water but the design 
is such that there is a substantial 
electrical resistance (of the order of 
250,000 ohm) between the heating 
element and the points of entry and 
exit of the water to the heater. The 
amendments also provide for the 
use of further types of double- 
insulated appliance to British 
Standards which have been approved 
by the Wiring Regulations Commit- 
tee for the purpose of Regulation 
401(ii); and account has been taken 
of other changes in British Standards 
which have occurred since the issue 
of the November, [961 Amendments. 
Copies of the amendments may be 
obtained from the Secretary of The 
Institution, price Is. 3d. post free. 
Reprints of the (13th Edition 
incorporating the 1958, 1961 and 1962 
Amendments are also available price 
6s. 6d. post free. The address is: 
Savoy Place, London WC2. 





Electrical Aids in Industry — Data Sheet 


Materials Handling -2 


There are many types of crane, each having a 
particular application. 


OVERHEAD CRANES 


A crane should always be considered where loads have 
to be picked up, transported and put down anywhere 
in a fixed area. Overhead travelling cranes have three 
motions: longitudinal travel, cross travel and hoisting. 
These movements may be all manual, partly manual, 
partly electric drive or all electric drive. All-electric 
cranes are much more common; the smaller cranes 
which formerly had hand blocks for lifting are now 
generally fitted with electric pulley blocks. This has an 
added advantage with underhung cranes which * latch 
up * to runways because the electric blocks can circu- 
late around the runway system. Special-purpose 
cranes have been made with control gear incorporating 
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numerous modern electrical techniques, including in- 
ductor radio and closed-circuit television for remote 
control, and automatic control for process cranes with 
pre-set programming. Remote-control systems oper- 
ated from ground level are being developed so that 
crane drivers do not have to be housed in bad atmos- 
pheric conditions up in a driver's cab on the crane. 
A safety control recently introduced is a crane- 
approach system employing high-frequency sonic 
equipment. The dangers of collisions between cranes 
and overrunning end-stops are eliminated, and com- 
plete protection can be given to maintenance men 
working on a disabled crane. 

Other types are: fixed and portable jib cranes, 
portable stackers and mobile cranes. 


CONVEYORS 


Conveyors are used when a continuous flow of articles 
has to be maintained between a number of points. The 
overhead chain conveyor does not take up any floor 
space, but can come down to a convenient height for 
loading and unloading. It provides a means of trans- 
port, a stcrage medium, and a method of carrying 
components through processes such as painting, 
storing and dipping. 

With a pre-selective overhead chain it is possible to 
pre-select at any loading point one of the many dis- 
charge points for the material carried on it. The dis- 
charge may be effected either (a) by the material leav- 
ing the conveyor, or (+) by the respective conveyor 


trolley being switched on to a ‘dead’ or ‘free’ line, 
i.e., a siding. A further type of design allows the 
trolleys to stop at consecutive positions so that ma- 
terial can be handled through a series of production 
operations. All these types of conveyor can be built 
up as required into larger systems. They are amenable 
to electronic and punched tape, punched card or 
magnetic tape control. 
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Drag-chain conveyors have a variety of uses in ware- 
houses and factories for moving floor trucks, and may 
be of the overhead or floor type. The conveyor pulls the 
truck around the circuit to the required point, where it 
can be manually or automatically released, thus freeing 
a truck and allowing it to be pushed to one side. 

Drag-link conveyors consist of a trough along which 
runs a chain buried in the material to be moved, such 
as swarf, coal and other bulk materials. A scraper 
conveyor is a development of this type which can 
move material up inclines. 
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Elevators can move material up or down a vertical 
or near vertical path. Some designs can also follow a 
horizontal path. An elevator usually consists of an 
endless chain, chains, or belt, to which flights, curved 
arms or buckets are attached, depending upon the 
type of load. 

The belt conveyor is a common form of unit and is 
available in small units of from a foot or two in length 
to installations covering many miles. Belts can be of 
cotton webbing, bitumen impregnated; rubber-, neo- 
prene- or plastic-covered ply canvas; A 
asbestos, steel or wire mesh; “>? 
depending upon the duty. 
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The slat or apron conveyor is used for heavier 
duties than the belt conveyor, one common design 
having roller chains {itted to each side of the slats with 
the chains running in side guides. Both slat and belt 
conveyors can be portable. 

The screw conveyor can usually handle the follow- 
ing types of material: all finely powdered and granular 
materials, lumpy material—provided the lumps do not 
exceed about 2in. in size—semi-liquid and fibrous 
materials. 


TYPICAL REDLER CONVEYOR 





For further information, get in touch with your Electricity 
Board or write direct to the Electrical Development 
Association, 2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 

Excellent reference books are available on electricity and 
productivity (8/6 each, or 9/- post free)—* Materials 
Handling in Industry’ is an example 

E.D.A. also have available on free loan in the United 
Kingdom a series of films on the industrial uses of electricity 
including one on materials handling. Ask for a catalogue. 
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BUSINESS 


Personal 

THe PLessey COMPANY LIMITED announces 
that Sir Harold Wernher, Bt., G.C.V.O., 
T.D., has been appointed chairman of the 
board following the death of Sir Allen 
Clark. Sir Harold is chairman of Ericsson 
Telephones Limited, which recently became 
one of the Plessey group of companies. 
He is also chairman of Electrolux Limited 
and of the National Institute of Agricultural 
Engineering. 

ASSOCIATED ELECTRICAL INDUSTRIES 
LimiTrED announce the retirement of three 
long-service executives. Mr. Leslie Cameron 
Richards, B.Sc.Tech., -M.LE.E., M.LE. 
(India), of AEI (Manchester) Limited 
retires after 47 years’ service. Mr. Richards 
recently returned from India where since 
1960 he has been chief engineer of Heavy 
Electricals (India) Limited, Bhopal. Mr. J.S. 
Jennings, A.M.L.E.E., control gear engineei- 
ing department, Rugby who specialized in 
the design of circuit breakers and control 
gear retires after 46 years’ service. Mr. R. 
R. Huitson, M.1.Mech.E., consultant, AEI 
Heavy Plant Division, Rugby, retires after 
38 years’ service. Since 1960 he had carried 
out special duties in connexion with the 
promotion of AEI business in centrifugal 
compressors and allied apparatus. 


POLLARD BEARINGS LIMITED announce the 
appointment of Mr. L. Carr as works 
manager. He succeeds Mr. B. A. Marbrook, 
who is leaving this country for New 


Zealand 


Mr. A. G. R. Clarke, manager of the 
perforation department of G. A. Harvey 
& Co. (London) Limited, retired on 6th 
July after nearly 40 years service. Mr. D. R. 
C. Guttery, A.M.LC.E., M.1.Mech.E.. has 
been elected to the board and has joined 
the company as engineering director. 


Mr. T. A. Brooke, formerly works manager 
of Dunlop’s belting division factory at 
Speke, has been appointed manager and 
will be responsible for all operations of 
the division. Mr. C. B. Bullough, assistant 
sales manager, becomes sales manager in 
succession to Mr. H. S. Gifford who is to 
take up another appointment in the 
company. 


Dowty Hyprautic Units Limited 
announce that Mr. D. A. E. Law, formerly 
sales manager (Industrial Hydraulics) of 
the company, has been appointed general 
sales manager. Mr. R, C. Hall, formerly 
the company’s Midland area sales engineer, 
has been appointed sales manager (Industrial 
Hydraulics). 


MIDLAND SILICONES LIMITED have 
announced three new appointments. Mr. 
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R. J. Newton has been appointed to the 
new post of marketing controller (Water- 
Repellents). Mr. P. A. Trafford has been 
appointed marketing manager, Water- 
Repellents Department, under Mr. Newton. 
Mr. G. F. Scott has joined Midland 
Silicones as textile marketing manager. 


Mr. J. P. Harbord, B.Sc.(Eng.), D.F.H., 
has been appointed divisional manager of 
the Plant Co-ordination Division of the 
Witton Works of The General Electric 
Company Limited in succession to Mr. 
J. A. Fitzpatrick. 


G. & J. Wer Limirep announce that 
Mr. G. F. Arkless, B.Sc., until now the 
firm’s chief designer, has been appointed a 
director and chief engineer of the company. 


Mr. S. G. How has been appointed London 
and Home Counties representative of 
Frank Guylee & Son Limited, Sheffield, 
manufacturers of Archer Small Tools. 


THos. W. Warp Limited, Sheffield, 
announce that Mr. Frank W. Robinson 
who has been London director since 
1950, has been appointed assistant manag- 
ing director and will be resident at head 
office, Albion Works, Sheffield. 


Mr. A. Bray, of Matthews and Yates 
Limited, Swinton, Manchester, has retired 
from the joint managing directorship after 
almost 50 years service with the company, 
but will remain a director of the company. 


Colonel D. G. N. Lioyd-Lowles has been 
appointed to the board of F. Pratt Engineer- 
ing Corporation Limited of Halifax. 


Mr. Jack W. Whimpenny, M.I.Prod.E., 
has been appointed managing director of 
the engine components division—Overseas, 
of Associated Engineering Limited. 


Mr. P. W. Lake, F.C.C.S. and Mr. B. J. 
Storrar have been appointed directors of 
Edwin Cooper & Co. Limited, a member 
company of the Castrol Group. 


Mr. Stephen F. Bennett, managing director 
of British Timken Division of the Timken 
Roller Bearing Company has been elected 
to the board of the Timken Roller Bearing 
Company, Canton 6, Ohio, U.S.A> 


Mr. S. Crosbie, A.R.T.C. (Salford), 
A.M.LE.E., M.LR.S.E., has been appointed 
chief engineer, AEI—GRS Limited. 


THe GeorGce Coxnen 600 Group LIMITED 
announce the following Board changes: 
Mr. Philip B. Levy, who has been a director 
for many years becomes vice-chairman; 
Mr. Jack A. Wellings becomes deputy 
managing director; Mr. Felix L. Levy 
retires on September 30, 1962. 


Mr. Keith F. Woolley, M.1.A.M.A., 
A.LB.P., has joined Yale and Towne 
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Manufacturing Company, Willenhall, 
Staffs, as advertising and sales promotion 
manager, to all British divisions of the 
company. 

WINSTON ELECTRONICS LIMITED announce 
that Mr. W. A. Bridges has relinquished his 
position as chairman but remains on the 
board as director. In his place Mr. Joseph 
Samuels has been appointed chairman and 
he will also continue in his office of manag- 
ing director. Mr. Wilfred A. Hardy, A.C.LS. 
who joined the company as its secretary in 
1955, has been appointed a member of the 
board. Mr. Roger F. Laurence, 
M.Brit.L.R.E., A.M.1.Prod.E., a founder 
director of Winston Electronics, continues 
as a member of the board, on which he has 
sat for over twelve years. Mr. F. Winston 
Reynolds has resigned from the board, but 
will remain as sales consultant for the sale 
of loud-speaking telephones. 


Mr. K. J. Coleman, B.Sc.(Eng.), A.M.L. 
Mech.E., A.M.I.E.E., A.F.R.Ae.S., has 
recently joined Smiths Industrial Division 
as chief engineer of Chronos Works, NW2 


Mr. H. M. Henderson, director and general 
manager of the Workington Iron and 
Steel Company branch of The United 
Steel Companies Limited, has retired after 
45 years’ service. He is succeeded by Mr. 
T. Sanderson, who was formerly director 
and deputy general manager of Workington. 
Mr. P. H. W.. Everitt, M.1.Mech.E., 
M.LP.E., works director of Fuller Electric 
Limited, has been appointed deputy 
managing director of the company with 
effect from July 1, 1962. 


Super Om SEALS AND GASKETS LIMITED, 
Kings Norton, announce the appointment 
of Mr. M. B. Leggett as sales manager, 
Oil Seals Division. 


Obituary 

WE regret to record the death of Lord 
Nelson of Stafford, chairman of The 
English Electric Company Limited. 

WE regret to record the death of Mr. 
E. M. Hawker, machine shop manager for 
Telehoist Limited, Cheltenham. 


Addresses 


Broak Morors Limitrep,.Glasgow office 
has moved into new premises at 179, West 
George Street, Giasgow C2. Telephone 
numbers (CENtral 5667/8) remain the 
same. 

CARRIER ENGINEERING COMPANY LIMITED 
have moved all their offices to Carrier 
House, Warwick Row, London SWI. 
Telephone number, Victoria 6858. The 
telegraphic address and Telex No. 23581, 
remain the same. 





This specialised 

truck has a tilting 
platform which 

can be angled until 
flush with the floor 
The load is drawn on 
to the platform by the 
Yale Pul-Lift anchored 
at the front end of 

the truck. 


take 


time off 
WITH A YALE 

PLANT HANDLING 
TRUCK 


One man and a Yale plant 
handling truck can shift mach- 
inery weighing up to5tonsina 
fraction of the time taken by 
more conventional methods. 
These rugged, versatile trucks 
come in capacities of 2,3 and 5 
tons. Write for illustrated bro- 
chure giving full details. 


World’s largest range of 
materials handling equipment 


The Yale & Towne Manufacturing Co., 
British Materials Handling Division 

t. MWY, Wednesfield, Staffs. 
Phone: Willenhall 65511 Telex 33173 




















METAL CASED INDUSTRIAL 
THERMOMETERS 


(Mercury or Spirit in Glass) 
TO SPECIFICATION 


* Soundly engineered cases 
* ‘Floating’ glass thermometer inserts 


* Mercury up to 600°C (1120°F) or 
fade proof red liquid up to 150°C 
(300°F) 


* Suitable for continuous use at 
maximum scale temperature 


* Ceramic fired figures and divisions 

* Robust glass cylinders 

* Available completely weather 
proofed if required. 


Send for illustrated booklet of 
these and other thermometers 





j. C. COWLISHAW LTD. 
Tel: 42 BRIDGEFORD ST. 
ARDwick 1842 MANCHESTER 15 
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GEAR LOAD 


CAPACITY 


By Professor W. A. Tuplin, D.Sc., M.I.Mech.E. 


Established formulae for the load-capacity of gears 
are known to be imperfect and it is also recognized 
that perfection will never be avoided but it is also 
recognized that some of the more serious defects of 
existing formulae may be achieved without intro- 
ducing prohibitive complications. 

In this new book, the first of a series of books on 
mechanical engineering topics, entitled “Applied 
Mechanics Monographs”, the basic elements of the 
problem are discussed, gear load capacity formulae 
generally similar to those of the British Standards 
Institution are presented, and others, comparably 
based on service results but taking specific account 
of dynamic loads so as to be more realistic in respect 
of high speed gears are developed in conveniently 
usable form. For qualified engineers, Higher 
National Certificate and Degree students, etc. 
17/6 net. 


PARKER STREET . KINGSWAY 
LONDON, W.C2 
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SHANDON SCIENTIFIC COMPANY LIMITED, 
previously at South Kensington, have 
moved their head office and sales depart- 
ment to larger premises at 65 Pound Lane, 
Willesden, London NW10 (Tel: Willesden 
8671, Telex 25846). Works and Service 
Departments remain at 65 Southern Row, 
Kensal Road, London W10 


Hatt HARDING LimiTeD have opened new 
branches at Swansea (IIb, St. Helen's 
Road); Hemel Hempstead (231-233 
Marlowes) and Wo!verhampton (3, Cleve- 
land Street) 

THe Metat INpustries Group Central 
London regional office has been combined 
with the South East Region office and now 
operates from Haredon House, London 
Road, North Cheam, Surrey; telephone 
Fairlands 7412 and 1121. 

THe new telephone number of British 
Metallic Packings Company (1933) Limited 
(Dartford, Kent) is Dartford 24514. 


THE ENGINEERING & BUILDING CENTRE has 
now moved to new premises at Broad Street, 
Birmingham |. Telephone: MIDland 1914. 


J. A. HemminG Limirep, bright steel strip 
stockholders, have moved to new premises 
at Pelsall Road, Brownhills, Nr. Walsall. 
The new telephone number is Brownhills 
3421 (10 lines), Telex 33797. 

Wor ELecTrRic LiMiTED, have 
opened at Stanlake Road, Shepherds Bush, 
W12 a London and Home Counties sales 
and service centre 


Toots 


Joun B. Prtuiw Limirep, West Hartlepool, 
a member of the Castrol Group, has been 
re-named Castrol Equipment Lmiited. 


THE instrument section of the East Lanca- 
shire Chemical Company Limited, Fairfield, 
Manchester, has now been officially titled 
“Elco Instruments Division of the East 
Lancashire Chemical Company Limited”. 
Export CREDITS GUARANTEE DEPARTMENT 
has opened a new office to handle the 
business of exporters in the S.W., S.E., 
and E.C.4 areas of London, and the 
counties of Hants, Surrey, Sussex, and 
Kent. The office is at Clements House 
(Wood Street entrance), 14-18 Gresham 
Street, London, EC2. 


Contracts and 
Work in Progress 


THe Loewy ENGINEERING 
Limitep, Bournemouth, (TI Engineering 
Division company).—Contracts worth 
£495,000 have been received from Centrozap 
of Katowice, Poland. 

THe Yate & TOWNE MANUFACTURING 
Company.—Twenty diesel railcars under 
construction at the Midland works of the 
Metropolitan-Cammell Carriage and Wagon 
Company for the Jamaican Railway 
Corporation are to be fitted with Yale 
6040 Cylinder Mortice Deadlocks. 


COMPANY 
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ASSOCIATED ELECTRICAL INDUSTRIES 
Limited.-Heavy Plant Division: Contract 
worth £120,000 for two 10,000 cu. ft. 
per min motor-driven air compressors 
for aeronautical research in_ India. 
Supply of electrical equipment worth 
approximately £50,000 to Davy and 
United Engineering Company Limited, 
for a wheel mill for Strojimport of 
Czechoslovakia. Construction (Cables and 
Lines) Division: Contracts totalling over 
£300,000 for the supply and installation of 
power cable for the North Western 
Electricity Board. Motor and Control Gear 
Division: Engineering design work on 
electrical equipment, valued at approxi- 
mately £105,000, for a new galvanising 
line in Australia. Electrical equipment 
valued at £42,000 for Ruston-Bucyrus 
excavators. Order value £1m for generating 
plant has been placed by Balfour Beatty & 
Co. Limited, on behalf of the Perak River 
Hydro-Electric Power Company Limited, 
Malaya. Switchgear: Order worth over 
£200,000 from the New Zealand Electricity 
Department. Transformer Division: Con- 
tract worth about £3m from the Central 
Electricity Generating Board. 

ELcontrot Limirep, Control Systems 
Division.—Electronic control equipment 
has been devised and. produced for three 
fully automatic moulding machines made 
by Stone-Wallwork Limited, 32 Victoria 
Street, London SW1, for Strojimport of 
Czechoslovakia. 

THE FRASER AND CHALMERS ENGINEERING 
Works of The General Electric Company 
Limited of England.—Order for a third 
Pennsylvania reversible impactor type CD 
17-50, worth over £15,000, received from 
the Italian company of Italcementi Limited. 
Tuomas SmitH & Sons (RODLEY) Limtrep. 

Orders for cranes valued at approxi- 

mately £88,000 from the British Transport 
Commission. 
WituiaM Bosy & Co.—Contract awarded 
by the Central Electricity Generating 
Board for water treatment plant at the 
Ferrybridge “C’ power station. 

Contract worth about £17,500 for an ion 
exchange plant for the Swansea Vale 
works of The National Smelting Company. 
BasTIAN & ALLEN’ Limirep.—Contract 
worth £31,000 for Electrode hot water 
boilers for the new £900,000 Coventry 
swimming baths now under construction. 
W. H. Atiten Sons & Co. Limitep, 
Bedford.—Orders for a number of Allen- 
Stoeckicht epicyclic gear units for installa- 
tion in power stations of the Central 
Electricity Generating Board. 

Marco Conveyor & — ENGINEERING 
Company Limited, Leytonstone, London 
E11.—Contract for the supply and erection 
of a complete log and wood chip handling 
plant at the Bowater Organisation's pulp 
mill, La Cellulose de Strasbourg, France. 

INCANDESCENT  Limitep.—Contract for 
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furnaces and ancillary plant to serve a 
new Sendzimir Planetary Hot Mill to be 
installed at the works of Esteban Orbegozo 
S.A. in Spain. 

Dominion M.1. OF MONTREAL (Metal 
Industries Group).—Orders worth nearly 
£50,000 for adjustable speed drives, using 
magnetic amplifiers, for the Iron Ore 
Company of Canada. 

BROOKHIRST IGRANIC (METAL INDUSTRIES 
Group).—Contract valued at over £230,000 
for eight sets of blast furnace controls, for 
Ashmore, Benson Pease & Company for 
installation at various works. 


Business Developments 
Company Acquisitions 

WicGins Tearpe & Co. Limited are to 
acquire a majority interest in Jointine 
Products Company Limited at present 
jointly owned by Turner & Newall Limited 
and Engineering Components Limited. 
Ropert Jenkins & Co. Limirep, of 
Rotherham have acquired from the E. D. 
Sassoon Banking Company, London, all 
the share capital of Hygrotherm Engineer- 
ing Limited, which now becomes a wholly 
owned subsidiary of Robert Jenkins. 


Agents and Distributors 

B. Etuiotrr (MACHINERY) LimiTeD, have 
appointed A. B. Thule, of Malmo, as sole 
agents for Elliott machine tools in Sweden. 
THe PyrReENE COMPANY LIMITED, Metal 
Finishing Division, have appointed 
Industrial Services Limited, Meath Market, 
South Earl Street, Dublin, as their agents 
in Northern Ireland and Eire. 

Trading Agreements 

OrsitaL ENGINEERING LimiTeD has been 
formed to take over the development of the 
orbital internal combustion engine which 
dispenses with connecting rods and crank- 
shafts. The company will operate in a new 
building adjoining the Kelston Engineering 
Company Limited at Fishponds, Bristol. 
Lord Strathcona, a director of Kelston, 
will be chairman of Orbital Engineering. 


Design Appreciation for 
Engineers 

Tue Council of Industrial Design is again 
to hold two design appreciation courses for 
engineers in the autumn. The courses are 
residential at King’s Court Hotel, London 
W2 and for the first time the executives’ 
course will be reserved for capital goods 
manufacturers. 


Common Market Golf 


Mr. E. B. M. Grubb, deputy managing 
director of Davis & Timmins Limited, 
invites the attention of senior executives 
who are golfers to the recently formed non- 
political European Common Market 
Golfing Society. The secretary is Mr. 
B. D. Songhurst of 3 Walton Place, London 
SW3. 














JUST PUBLISHED 


A PRACTICAL TREATMENT 


By W. R. Berry, 
Ph.D., M.Sc., M.I.Mech.E., F.R.I.C., F.1.M. 
Consulting Engineer and Metallurgist 


Dr. Berry has written a complete and up-to-date 
treatment of practical spring design for engineers, 
draughtsmen and gate users generally which sets out 
fully and clearly all available information on this sub- 
ject. It provides rapid practical methods for designing 
reasonable springs with the minimum effort from 
information normally in the possession of the designer. 
Many examples are given to illustrate these methods, 
pitfalls which may not be obvious are emphasized and 
suitable ways for modifying springs indicated. 

A particularly valuable feature is the instructions 
given in making special line charts (nomograms) 
which greatly litate the use of formulae. There are 
over a hundred illustrations, both in line and half-tone. 

More than thirty years’ experience of spring design 
and manufacture together with the author’s intimate 
knowledge of the problems facing spring designers and 
users have resulted in a work of directly practical 
value. 


Dr. Berry is now in consulting practice. 


Size D8. 324 pages 
Price 40/- net. By post 41/3. 6 dollars 25 cents in U.S. 
currency. 


Contents 
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Designing Springs for Shot 
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TO EMMOTT & CO. LTD., 
31 KING STREET WEST, 
MANCHESTER 3. 


j because of its simple con- 
struction, automatic action, 
overload protection plus a first 
rate after sales service. 

*We wish to record our sincere 
appreciation of the excellent 
service you extended to our 
plant at Warrington on 
Wednesday night. 

We find such service and help 
practically unique these days 


READY MIXED CONCRETE 
(LIVERPOOL) LIMITED. 


BROADBENT 


CENTRIFUGAL CLUTCHES 





“SPRING DESIGN.” A Practical Treatment 
(Forty shillings sterling (By Post, 41/3) or $6.25 post free.) 











THOMAS BROADBENT & SONS LTD 
CENTRAL IRONWORKS 
HUDDERSFIELD Phone 5520/5 
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Rawiplug Bolt Fixings 

A hole drilled 7 in. deep in 70 sec with a 
Rawiplug P.H. bit and the fixture com- 
pleted in 3 min with a | in. dia Rawlbolt 
is an example of the speed of fitting these 
secure fixing devices. For bolt fixings 
placed in-situ while concrete is being 
laid, the Rawiplug Cement-in-Socket is 
available. For shallow concrete the Rawl- 
tamp is suitable, and the bolt anchors 
are specially for installation in harbours, 
quays or other situations likely to be under 
water. The Duplex anchor is a holding 
unit for sinking to any depth, and the 
latest Rawiplug bolt fixing, the Dril- 
anchor, bores its own hole in concrete, 
the expander cone providing securing for 
the fixing. A new folder gives further 
information about Rawiplug bolt fixing 
devices, it is available from The Rawiplug 
Company Limited, Rawiplug House, 
Cromwell Road, London SW7. 


Plant Materials and Components 

A folder from Imperial Chemical 
Industries Limited, Millbank, London SWI, 
describes products made for the chemical 
and petroleum industries. These include 
copper and copper alloys, titanium and 
zirconium in sheet, strip, plate, rod 
extrusions, tube and wire; tantalum and 
niobium, and fabricated products made by 
the ICI subsidiary, Marston Excelsior 
Limited. 


Generalized Machine Set 

A folder from Mawdsley’s Limited, 
Dursley, describes a machine for use in 
university and technical college laboratories 
for demonstrating the characteristics of 
rotating electrical machinery generally. In 
addition to its other equipment it incor- 
porates an Asea Ring Torductor for 
measuring transient torques. 


Medium-voltage Oil Circuit-breakers 

A revised publication (Technical Descrip- 
tion No. 461) covering type IAAIS5 oil 
circuit-breakers, is now availabie from 
The General Electric Company Limited, 
Witton, Birmingham. It includes details of 
an improved contact assembly for currents 
in excess of 60A as well as additional 
illustrations of the breaker and its various 
accessories. A_ self-contained plug-in 
isolator unit which can be mounted on top 
of the breaker is a particular feature of the 
unit. 


Miniature Temperature Recorder 

The ‘Minican’ temperature recorder is 
described in List 96 from the Cambridge 
Instrument Company Limited, North 
Finchley, London N12. It is believed to be 
the smallest self-contained recorder of its 
type and is a precision-made instrument 
with a sensitivity comparable with that of a 
full-size recorder, but with the advantage 
that it can be inserted into a very small 


MECHANICAL WORLD, September, 


space, to record temperatures within the 
span—20 to 150°C, or —20 to + 300°F. 


Positive Displacement Air Blowers 

The RB 362 and RB 462 range of 
positive displacement air blowers, which is 
a development of earlier types of roller 
bearing machines, incorporates a number 
of additional design features which have 
resulted in improved performance, simpli- 
fication of maintenance and _ sturdier 
construction. Details are given in a new 
catalogue from the makers, W. C. Holmes 
& Co. Limited, Turnbridge, Huddersfield. 


Inlaid Contact Bi-metal 

Johnson Matthey, 73-83 Hatton Garden, 
London EC1, have issued a revised data 
sheet on inlaid contact bi-metal. This 
material, in which an inlay or facing or 
contact material is integrally bonded to a 
base-metal backing, offers advantages in 
the large-scale production of certain types 
of contact part by reducing the amount of 
noble metal used and by simplifying 
manufacture. 


Trade Literature 


Readers interested in any of the 
catalogues reviewed here can 
obtain copies mentioning 





MECHANICAL WORLD when 
writing to the firms concerned. 





Reinforced Plastics 

A brochure issued by Precision Rein- 
forced Mouldings Limited, Tolpits Lane, 
Watford, shows how reinforced plastics 
are applied to a variety of products, 
including pressure vessels, instrument 
cabinets and radar components of every 
size, shape and intricacy. 


Sensitive Galvanometer 

List 339/1 from the Cambridge Instru- 
ment Company Limited, 13 Grosvenor 
Place, London SW1, describes the Paschen 
galvanometer, a moving magnet type 
designed for work of the very highest order 
or sensitivity. It can have a deflexion of 
3,650 to 132,000 mm/yvA or 44 to 4,880 
mm/uzV at 1 metre, and the undamped 
period can be varied from 0-5 to 6 sec. 
It can be used effectively for directly 
indicating radiation measurements with 
thermopiles. 


Noraltrace Aluminium Pipe 

Two publications from Alcan Industries 
Limited, Banbury, a brochure and an 
information sheet, describe Noraltrace 
integrally traced aluminium pipe which 
enables products to be heated or cooled 
while being piped, combines product and 
trace lines in one compact pipe and is 
normally extruded from Noral 50S 
aluminium alloy to give a strong, light, 
smooth and seamless pipe that is unaffected 
by a wide range of chemicals. The descrip- 
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tive, illustrated brochure gives essential 
data while the information sheet is more 
comprehensive. 


Double-sided Presses 

The latest catalogue from Joseph Rhodes 
& Sons Limited, Grove Ironworks, 
Wakefield (Section DSP-62) describes their 
range of double sided presses, a feature of 
which is the all-steel construction (con- 
sisting of four stress relieved fabrications) 
which gives a clean, modern appearance, 
freedom from frame breakage and easy 
adaptability to special requirements. 


Boiler and Pipeline Valves 

Dewrance & Co. Limited, Great Dover 
Street, London SE1, who as early as 1875 
produced their catalogue of boiler mount- 
ings and pipeline valves in the Russian 
language, have now issued a prestige folder 
printed in English, French, German, 
Polish and Russian for international 
distribution. This is supplemented by two 
other publications printed in French as well 
as English describing the Dewrance- 
Yarway Color-Port water level indicator 
and the Dewrance consolidated Maxiflow 
safety valve, fittings which are popular for 
power stations and industrial steam 
installations and are representative of the 
company’s advanced designs. 


Cast Iron Fans 

The well-known “Monogram” fan 
constructed in cast iron is the subject of an 
illustrated catalogue from Sturtevant 
Engineering Company Limited, Southern 
House, Cannon Street, London EC4. The 
fans are made either single or double-inlet 
and are very suitable for forge and furnace 
blast, smoke and fume extraction, gas 
boosting, tunnel ventilation, etc. 


Dust and Fume Control 

A general leaflet setting out at a glance 
the main products of the three divisions of 
Tilghman’s Limited, Broadheath, Altrin- 
ham, Cheshire—shotblast, compressor, dust 
and fume control—is available from this 
Staveley group company. The Dust & 
Fume Control Division announce publica- 
tion also of a new leaflet, “Type NT 
Tubular Fabric Dust Collectors”. 


Electromagnetic Clutches 

A comprehensive catalogue from Clark 
Clutch Company Limited, 95 Phipps 
Bridge Road, Merton, London SW19, 
shows the range of electromagnetic clutches 
and brakes marketed. Dimensions, 
characteristics and application data are 
given in full. 


Equipment for Handling Adhesives 
Users of Ciba Araldite epoxy resins will 


be interested in a printed survey of equip- 
ment and production aids for handling 
and applying the adhesive. It is available 
from Ciba (A.R.L.) Limited, Duxford, 
Cambridge. 





PRECISION MEASURING 
INSTRUMENTS 


VERNIER CALIPER GAUGES 


With fine adjustment to read 
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Available between 8°-80" lengths 
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For direct reading of inside, outside 
and depth measurement. With 
quick-action cam-lock. 


Graduated in 1/10 mm. + 1/128" (V.22) 
or —s,,_—==«9/91000" + 1/128" (24) 
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VERNIER HEIGHT GAUGES 


With fine adjustment, to read 
1/1000” 

Beam graduated in 1/20’ 

Vernier graduated in 50 divisions, 
Square Scriber. 

Available up to 60° reading 
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We are also importers of: 
DEPTH GAUGES, PROTRACTORS, 
PRECISION TRAMMELS of various 
design. 


Please ask for complete price list 


ERIC H. BERNFELD LTD 
282 KINGSLAND RD., LONDON, E.8. 
Telephone: CLissold 4837 
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UNION CARBIDE LIMITED FLAME PLATING DEPT 
MILLERS ROAD WARWICK Tel: WARWICK 41766 
HEAD OFFICE: 8 GRAFTON STREET LONDON W1 


Flame Plating 
increased drill life 
over six times 


Recently a busy South Coast precision machine tool company 
operating in a highly competitive market was faced with the 
problem of rapid drill wear when drilling 4” holes x 3” deep in 
ENIA steel for drill chuck bodies, that they were manufacturing 
on a high production basis. 

The original performance with normal high speed drills averaged 
5,000 holes per regrind which amounted to a serious bottleneck in 
their planned batch production schedule. As the size of a batch 
may be anything from 20 to 30,000 units, this used to mean a shut 
down for drill grinding and tool setting as often as five times in the 
course of a batch. The Company decided to have their drills Flame 
Plated and the results have been nothing short of fantastic. They 
now run right through the longest batch without attention. Flame 
Plating in fact has increased the life of the drills certainly six times. 
What the ultimate life of the Flame Plated drills may be it is not 
possible to say, since they still do not need regrinding at the end of 
the batch. Needless to say, the Company is more than satisfied 
with the big savings in set-up time and drill replacements and with 
the greater speed and lower cost of production. 

Wide Application 

Other recently reported applications of Flame Plated metal cutting 
tools include spotfacing and milling cutters. In the rubber, jute 
and asbestos industries, Flame Plated skiving knives have also 
shown outstanding increases in life. 

On abrasive wear applications even more remarkable results have 
been achieved. Practically any surface can be Flame Plated— 
ceramics, plastics, light alloys and non-ferrous metals as well as 
steel. 

The Process 

Flame Plating is a unique process of applying an intensely hard 
skin of tungsten carbide to surfaces exposed to wear or abrasion. 
At the Union Carbide plant at Warwick, tungsten carbide powder 
is ‘fired’ by an oxyacetylene detonation in a ‘gun’ and projected 
onto the surface to be plated. However, the temperature of the 
workpiece never exceeds 200°C, and therefore no metallurgical 
disturbance takes place. It forms a wear resistant skin from .001 to 
01 in. thick. Flame Plated components like gauges, core rods, 
drills, taps and cutters of all kinds have their working life multi- 
plied up to SO times. 

Union Carbide's qualified application engineers are available for 
an on-the-spot discussion of the possibilities of Flame Plating to 
relieve your wear problems. If Flame Plating will help your pro- 
duction plans, please write for further information, or ask for a 
Flame Plating engineer to call. 


The terms FLAME PLATING and UNION CARBIDE 
are trade marks of UNION CARBIDE CORPORATION. 


UNION 
CARBIDE 


CRC AI7 
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Billingham-on-Tees. Furness Shipbuilding 
Company Limited. Plans are being prepared 
by T. F. Burns and Partners, Ellison Place, 
Newcastle upon Tyne for the erection of an 
office building. 

Carlisle. Newcastle upon Tyne Regional 
Hospital Board, have accepted the tender 
of Selborne Engineering Company 
Jesmond, Newcastle upon Tyne at £43,589 
for the engineering services for a new 
group laundry at Carlisle City General 
Hospital. 

Blair and Palmer Limited. Plans for 
additions to premises in Church Street 
and Queen Street, including motor garage, 
repair and paint shops, showrooms, 
offices, and filling station. The premises 
may cover about 21,000 sq ft. The architect 
is G. W. Danson, 54 Lowther Street, 
Carlisle. 

West Cumberland Farmers’ Trading 
Society Limited. A warehouse of 18,500 
sq ft is proposed at English Damside. 
The architects are Graham, Roy and 
Nicholson, 6 Paternoster Row, Carlisle. 

Darlington. Crowborough Engineering 

Works Limited, Aycliffe trading estate. 
The tender of Redpath Brown and Com- 
pany Limited, Milburn House, Dean Street, 
Newcastle upon Tyne has been accepted for 
the erection of a large engineering work- 
shop. 

Durham. The County Council has 
received an inquiry from a firm requiring a 
site of 30 acres in the Croxdale area for a 
proposed factory, which would require 
3,000,000 gallon of water a day for cooling, 
and 250,000 gallon for boilers. 

Easington (Co. Durham). The C.W.S. 
Limited, Balloon Street, Manchester, are 
to erect a confectionery dept at Murton. 
The Society’s Architects’ Dept., is at 90 
Westmorland Road, Newcastle upon Tyne, 
and the Building Dept. at Benton Road, 
Newcastle. 

Durham Coal Board, Stockton Road, 
Sunderland are to erect a machine shop at 
Murton Collery. 

Felling-on-Tyne. R. D. Nicholson and 
Sons Limited, St. Cuthbert’s Road, 
Gateshead. The architect for two storey 
office block, and single storey store at 
Temple Street is Clarence Solomon, St. 
Mary’s Place, Newcastle upon Tyne. 

Tate’s Electronic Services Limited, 
Newcastle upon Tyne. Proposed single 
storey repair centre near the Felling By- 
pass. The architect is as above. 

Patterson, Glenton and Stacey, solicitors, 
61 Westgate Road, Newcastle pon Tyne 
have submitted outline plans to the local 
council for industrial developments near 
the Felling By-pass. It is proposed to use 
seven acres for a food distribution depot, 
and 13 acres for a builders’ merchant's 
depot. 

Hebburn (Co. Durham). Pyrotenax 
Limited, propose an extension to their 
works at Hedgeley Road, Hebburn. 

Hexham. Aijrscrew-Weyroc Limited, 
Weybridge. Work has started on a new 
factory. The contractors are Kelvin 
Construction Company, Maryhill, Glasgow. 

Jarrow. The Town Council have received 
inquiries from a firm requiring a half-acre 
site for a contractors’ plant hiring business. 
Another firm has been offered a site in the 
Nansen Street area for a branch of its 
business. The Council are to spend £10,000 
levelling the rest of the Simonside industrial 
site. The Borough Engineer is H. W. T. 
Perkins, Town Hall, Jarrow. 

ton (Northumberland). The 
Northern (N, and C.) Coal Board, 
Cramlington, are to erect workshops and 
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stores at Weetslade Colliery. No contracts 
let. The Board’s Architects’ Dept., is at 
Team Valley trading estate, Low Fell, 
Gateshead. 

Cambridge Instrument Company 
Limited, 13 Grosvenor Place, London 
SWI. Plans approved for offices, show- 
rooms, etc. 

Newcastle upon Tyne. Newcastle Regional 
Hospital Board. The tender of R. C. 
Williamson, Limited, Station Works, 
Rowlands Gill, Co. Durham at £160,605 
has been accepted for the erection of a 
laundry and workshops at Newcastle 
General Hospital. The architects are 
Cackett, Burns Dick and MacKellar, 21 
Ellison Place. 

Associated Portland Cement Manu- 
facturers Limited. Following a public 
inquiry, the Ministry have approved plans 
for the erection of a bulk cement plant at 
Marleen Avenue. 





New Factories 





South Shields. Ord Brothers, boiler 
scalers, etc., Laygate Lane, South Shields. 
The architects for a proposed -office block 
at Cone Street are Page, Son and Hill, 
75 King Street, South Shields. 

Acton. J. Weiner Limited, Vale Grove, 
are seeking permission to erect a new 
factory at The Vale. 

N. & P. Thermo-Plastic Moulders 
Limited, Strafford Road. To build a new 
works in Stirling Road. 

Ballyclare. The Bedford Manufacturing 
Company Limited, Bedford Street, Belfast. 


New factory. 

. CS.Y. (Precision Tooi- 
makers) Limited, Newton Row. New 
factory. 

. Denfords Machine Tools 
Limited, River Street, are to extend 
machine shop. 

Bristol. W. Butler & Co. (Bristol) 
Limited, Silverthorne Lane. A new works 
is to be built at Avonmouth. 

Camberley. Eastmead Engineering 
Limited, St. Mary Works, Frimley Road, 
are considering the erection of a new 
factory. 

Corby. The Golden Wonder Crisp 
Company. To build a new factory at 
Earlstrees Light Industrial Estate. 

Coventry. Rutter Tools Limited, Torring- 
ton Avenue. New factory at Curriers Close. 

D. & E. Plastics Limited, Baginton 
Airport. New factory. 

Crawley. Bookprint Limited are to erect 
a new factory at Flemming Way. The 
architects are T. P. Bennett & Son, 43 
Bloomsbury Square, London WC1. 

Croydon. Tompkins & Longman, 237 
Gipsy Road, London SE27, are to demolish 
the existing factory and erect a new one at 
Gloucester Road. 

Brooks Ventilation Units Limited, 
Gladstone Road, are to erect a new 
factory. 

Creed & Co. Limited. New factory and 
offices at Croydon Airport site. The 
architects are L. A. McIntosh & Haines, 
33 High Street. 

Dagenham. Warton Fillings Limited, 
Roebuck Road, Hainault. Factory is to be 


extended. 
Doncaster. F. R. Beevers. To erect a new 
printing works in Holly Street. 
Bruce bles & Co. East 
Pilton. To extend their East Pilton Works. 
Evesham. F. Idiens & Sons, 92 High 
Street. To erect a new factory at Worcester 
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Road industrial estate. 
Grantham. F 


. Freeman, Hardy & Willis 
Limited, Dysart Road. Factory extensions. 

Hayes. C. P. C. Trade Productions 
Limited, The Grays, High Street, Harling- 
ton. New factory to be built at Dawley 
Road. 

Leamington Spa. Plastic Engineering 
(Leamington Spa) Limited, Queensway 
trading estate are to build a new factory 
at White Street. 

Lea . Ronson Products Limited. 
Extensions to be made to the factory at 
Randalls Lane. The architects are Guy 
Morgan & Partners, Grosvenor Place, 
London SWI. 

Leyton. City Knitwear Limited, Lea 
Bridge Road, London E10. The architect 
for extensions to the factory is D. 
Lichtig, 24 Spareleaze Hill, Loughton. 

Littleborough. Foxcroft Luggage Limited, 
Featherstall Road, are to make extensions 
to their factory. 

Liverpool. Tate & Lyle Refineries Limited 
are to extend their Eccles Street works. 

Liwynypia. Redman Tools & Products 
Limited are to build a new factory. 

London. British Radio Corporation 
Limited are to erect an extension to their 
factory at Eley’s Estate, Angel Road. 

Goodman Bros. & Stockman Limited 
are to extend their factory at Richmond 
Road, Hackney. 

. Locomotors Limited are to 
extend their factory at Union Road. 

Manchester. V. G. Garments Limited 
are to extend their factory at Longley 
Lane, Northenden. 

Mold. G. E. Platt & Co. Limited, Wern 
Mill, Nannerch, Hendre, are to make 
extensions to their premises. 

Morecambe. Morecambe Electrical 
Equipment Company Limited, Westgate. 
Factory to be extended. 

Nuneaton. Car Panels Limited, King 
Edward Road. Factory to be extended. 

Awson Motor Carriage Company 
Limited, Awson Street, Coventry, are to 
extend their works in Meadow Street. 

Reading. Pulsometer Limited, Oxford 
Road. Works to be modernised. 

Rochdale. Deans Electrical & Engineer- 
ing Company Limited. New workshop and 
offices to be built in Albion Road. 

Rotherham Forge & Rolling Mills 
Company Limited, Extensions are to be 
made to the hot mill. 

Silsden. British Industrial Designers 
Limited are to convert former cinema into 
a light engineering works. 

Staveley. Walters & Dobson Limited. 
Extensions are to be made to the machine 
shops at Aerite Works, Inkersall Green. 

Uxbridge. J. R. Parsons Limited, 
Universal Works. The architects for the 
new factory are Simmonds, Church, 
Rackham & Co., 13 Bedford Row, London 
wcl. 

Walthamstow. Micanite & Insulators 
Limited, Blackhorse Lane, are to recon- 
struct their factory. W. G. Phillips & 
Partners, 201 Dyke Road, Hove, are the 
architects. 

Borders. The three woollen manufactur- 
ing firms of Geo. Roberts and Company, 
Selkirk, Walter Thorburn and _ Bros. 
Peebles and Robert Noble and Company 
Limited, Hawick, have formed a £386,0C" 
holding company to coordinate their work. 
The Hawick factory will close because of 
shortage of labour there and work will be 
concentrated at Selkirk and Peebles where 
redevelopment and new machinery are 
planned. 
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Machinery, Plant and Accessories 
For Sale 





000-tons CRAIG & DONALD No. 

15/48 DOUBLE SIDED PRESS for 
sale. Tie rod frame. Motor drive 400/440/3, 
50. Stroke approx. 9”. Between uprights 48”. 
Size of bed 48” x 674”. Hole in bed 34” x 42”. 
Weight about 75 tons. Photo etc. from 
F. J. Edwards Ltd., 359, Euston Rd., 
London NW1. EUS. "5000. 41, Water St., 
Birmingham 3, CEN. 7606. 





R SALE. 5-ton 2-motor Butters 

Electric Derrick Crane, 95 ft. Jib, with 
spares. £450 as and where it lies at Cardiff 
Docks, subject to remaining unsold. Box 
No. MW 48 ‘MECHANICAL WORLD’, 31 King 
Street West, Manchester 3. 





6¢ DELS” TYPE B.L.U.F.G.26. DOUBLE 
ENDED UNIVERSAL PUNCHING 
BAR SHEARING AND _ SECTION 
CROPPING MACHINE, for sale. Steel 
plate frame. Punches up to 1} in. diameter, 
through 1 in. thick. Gap 24 in. Shears flat 
bars up to 1 in. thick. Length of blades 
12 in. Crops angles and tees 6in. = 6 in. 
x }in. and on the mitre Sin. = 5 in. 
in. Rounds, squares, 2} in. Weight about 
tons. Motor drive 400/440/3/50. F. J. 
Edwards Ltd., 359, Euston Rd., London 
NWI. EUS 5000 or 4l, Water St. 
Birmingham 3, CEN 7606. 





UMPS forall purposes. R.L. Christiansen 
Limited Wordesley, Stourbridge. 
Brierley Hill 78184/S. 


Patents For Sale or License 





HE proprietor of British Patent No. 
777885, entitled “Plug Valve” offers 
same for license or otherwise to ensure 
practical working in Great Britain. Inquiries 
to Singer, Stern & Carlberg, 140 So. 
Dearborn Street, Chicago 3, Illinois, U.S.A. 





HE proprietor of British Patent No. 

637940, entitled “Tube Coupling 
Sleeve”, offers same for license or other- 
wise to ensure practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 140 So. Dearborn Street, Chicago 
3, Illinois, U.S.A. 





HE proprietors of Patent No. 774977 

for Improvements in or relating to 
Machine tools desire to secure com- 
mercial exploitation by License or other- 
wise in the United Kingdom. Replies to 
Box No. MW 43. ‘MECHANICAL WORLD’, 
31, King Street West, Manchester 3. 





HE proprietors of Patent No. 671413 

for Slings for lifting and lowering or 
for forming bundles desire to secure 
commercial exploitation by License or 
otherwise in the United Kingdom. Replies 
to Box No. MW 44 ‘MECHANICAL WORLD’, 
31 King Street West, Manchester 3. 





HE proprietors of Patent No. 708553 

for Improvements in or relating to 
flexible couplings, desire to secure com- 
mercial exploitation by License or other- 
wise in the United Kingdom. Replies to 
Box No. MW 45. ‘MECHANICAL WORLD’, 
31 King Street West, Manchester 3. 


HE proprietors of Patent No. 774976 

for Improvements in or relating to 
Machine Tools desire to secure commercial 
exploitation by License or otherwise in the 
United Kingdom. Replies to Box No. 
MW 46, ‘MECHANICAL WORLD’, 31 King 
Street West, Manchester 3. 





HE proprietors of Patent No. 774975 

for Improvements in or relating to 
Machine Tools desire to secure commercial 
exploitation by License or otherwise in the 
United Kingdom. Replies to Box No. 
MW 47, ‘MECHANICAL WORLD’, 31 King 
Street West, Manchester 3. 





HE proprietor of British Patent No. 

794369, entitled “Net Handling 
Apparatus” offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern & 
Carlberg, 140 So. Dearborn Street, Chicago 
3, Illinois U.S.A. 





HE proprietor of British Patent No. 

707617, entitled “Ejecting mechanism 

for punch presses”, offers same for license 

or otherwise to ensure practical working in 

Great Britain. Inquiries to Singer, Stern & 

Carlberg, 140 So. Dearborn Street, Chicago 
3, Illinois, U.S.A. 





HE proprietor of British Patent No. 
791022, entitled “Improvements relat- 
to retaining pins or pin fasteners”, 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Cariberg, 140 
ys — Street, Chicago 3, Illinois, 








Telephone: Bradford 41251 (5 lines) 


WIDE-VEE BELTS FOR SPEED-VARIERS 
Spare belts for the Lindivarier from stock 


Belts made specially for other makes of Speed Varier and 
ror same Pulley. Jointed or endless. To suit flat driven 


pulley w 


en required. Please give fullest particulars, 


sending a specimen belt if at all possible. 


Mechanical 


HENRY LINDSAY LTD. _ Engineers 
P.O. Box 97, Mansfield Road, Bradford, 8, Yor’ 


hire 


Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 








AULD’S PATENT 
REDUCING VALVES 


SURPLUS VALVES 


® 
COMBINED 
SURPLUS AND 


AULD’S PATENT 
FULL BORE 
SAFETY VALVES 


& 
DESUPERHEATERS 
& 

STOP VALVES 


o 
STEAM TRAPS, ETC. 
VALVES FOR ALL PRESSURES AND TEMPERATURES 
WHITEVALE 


DAVID AULD & SONS LTD ° tctxcn - GLASGOW, S.E. 


Telegrams: “Reducing” Glasgow Telephone No. Bridgeton 2124-5 


REDUCING VALVES 
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WORLD FAMOUS 
STEAM TRAPS 


Piping 
King Unit 


@ Enables the 
Trap to be 
isolated for 
trap repair, for 
flushing return 
mains, or 
discharging 
large initial 
quantities of 
condensate. 


@ Consists of 
Velan Trap 

two shut-off 
valves and 
integral By-pass. 


WRITE FOR CATALOGUE TO:— 


THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET, LEICESTER 


ROMFORE 4 EEDS 





ny jth te New Speetol *::: 
il_UNIVERSAL STRAP CLAMP 


—@ = aren wo 
a 
woot §T,4600 i 


WIDE RANGE-EASY SETTING 
Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 
the forged strap to give any work height 3 SIZES 
up to 34° with the standard bolt and ’ 








represents a big advance in clamping CLAMPING 
methods of this type. RANGE 


Speed Tools L2 


VEREKER HOUSE. GRESSE ST. LONDON V 
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THOS.A.ASHTON 


WAVE SPECIALISED SINCE 1866 
I MANUFACTURE OF 


FOR EVERY NEED 
AND APPLICATION 


We shall be happy to advise you on any 
leather problem 


THOS. A. ASHTON LTD. 
SPEEDWELL WORKS SHEFFIELD 


Phone: Speedwell Works Sheffield 24355 
Head Office Sheffield 25211 


THORLITE”’’ 


THE NEW 
RUBBER FACED 
HAMMER FOR 
EVERYMAN! 


FOR USE ON ALL LIGHT HAMMERING JOBS 


An essential tool for the CRAFTSMAN, MODEL MAKER, 
MOTORIST, FITTER, CARPENTER, HOUSEHOLDER, 
DO-IT-YOURSELFER, in fact everyone who wishes to 
use a hammer without damaging the part struck. 


The “SAFE” Hammer for BLOWS WITHOUT BRUISES 
on all metals, wood and plastics. Comprises a light alloy 
head fitted with one hard and one soft 
rubber face of 1} in., dia., and a strong 
ash handle. Weight 10 ozs. 


*% ORDER A TRIAL 
DOZEN NOW... 


PRICE 
from your usual factor or write direct to the makers 


THOR HAMMER COMPANY 
HIGHLANDS RD., SHIRLEY, BIRMINGHAM 
Telephone: SOLihull 4695 (4 lines) 























Write for free copy of “SiF-TIPS” to Dept. MW 8 
SUFFOLK IRON FOUNDRY (1920) LTD. 
Sifbronze Works, Stowmarket, Suffolk. 

Tetephone: Stowmarket 183. 





GEAR SHAPER CUTTERS 


Standard Cutters from Stock 


SHANK TYPE FOR INTERNALS 


Quick Delivery 


GEAR PIN VERNIERS 
TANGENTIAL TOOTH VERNIERS 
STANDARD VERNIERS 
VERNIER REPAIRS 


THE DATHAN TOOL & GAUGE CO. LTD 


THORNFIELD ROAD - LOCKWOOD - HUDDERSFIELD 
Tel: Huddersfield 2220 
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Looking “<= 


Straight Bevel Gears 
up to 5ft. dia. 1. DP. 


‘Coniflex’ Bevel Gears 
up to 3ft. dia. 14.DP. 


into 
Devel 
sears 


Spiral Bevel Gears 
up to 2ft. dia. 2. DP. 


Ask for details of our 
complete service 
or teeth cutting only 


PENDLETON GEAR WORKS 
WHIT LANE 
MANCHESTER 6 


hidlaw itd Tel. PENDLETON 2285 (S lines) 


GEAR SPECIALISTS Bc4 


arlow and 








FLUXITE 


Our team now 
happily settled 
at the new aR 


a 


4 
works... ~ RB 
4 ‘a. 


rAY Sx 


7 al 

FLUXITE LTD 
BRIDGE ROAD 
MERTON ABBEY 


LONDON S.W.19 


Tel: MlTcham 9759 


FLUXITE 
SOLDERING 
PASTE 


FLUXITE 
SOLDERING 
FLUID 


Team up with 


FLUXITE 


for sound soldering 


MP .101 
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Standard Pulleys for normal drives, Stanchion 
Pulleys to withstand abnormally heavy strain 
and Destron Split Pulleys for adaptability. Also 
Stee! Road Wheels. 


THRAPSTON V-ROPE 
DRIVES 


FLEXIBLE 
EFFICIENT 
RELIABLE 
ECONOMICAL 
SILENT 

> CLEAN 


With maximum horsepower 
and long life. 


SMITH & GRACE LTD 


DOUGLAS, LAWSON 
make PULLEYS 


DOUGLAS, LAWSON & CO. LTD. BIRSTALL, LEEDS 
Telephone: Batley 598 & §89. Telegrams: “Pulleys Birstall, Leeds 


G 


ALSO AT LONDON, MANCHESTER AND GLASGOW 























MECHANICAL WORLD 


FLOWSHEETS 


OF INDUSTRIAL PROCESSES 


252 Flowsheets are now available printed on strong paper and issued in folders in sets of twelve as listed below. They are 
invaluable for getting a quick grasp of the plant, processes and methods an industry employs, and as a basis for planning 
innumerable activities. 


Each series of twelve Flowsheets 6/- post free. Single copies 1/- each, post free. 


Series 19. 
217. Compound Grain 


Series 20 
Milling; 218. 229. Motor Car Engine Manufacture—; 
Aluminium Sheet Production—i: 219. 230. Motor Car Engine Manufacture—ll; 
Aluminium Sheet Production—il: 220. 231. Motor Car Engine Manufacture—lll; 
Aluminium Sheet Production—Il!; 221. lron- 232. Motor Car Engine Manufacture—IV; 
foundry (Mechanized)—1!; 222. lronfoundry Lo rr nae et gt sigs toil 
(Mechanized)—II; 223. lronfoundry Fe cotegtae =. rane . Venens 


' Purifi PI A 
(Mechanized)—Ill; 224. Television Cathode 235. Sewage Purification Plant (Aeration 


Series 21 


241. Jute Preparation and Jute Fabrics. | 
(Spinning); 242. Jute Preparation and Jute 
Fabrics. Il (Weaving); 243. Jute Preparation 
and Jute Fabrics. til (Waste Treatment); 
244. Bagasse Paper and Board Pulp Manu- 
facture; 245. ice Cream Manufacture; 
246. Germanium Rectifiers—Manufacture 
and Testing; 247. Mechanized Malting; 248. 


Ray Tube Production—i; 225. Television 
Cathode Ray Tube Production—il; 226. 
Peat for Power Production; 227. Rubber 
Latex Casting; 228. Lens Production. 


process); 236. Tea Preparation; 237. Coffee 
Preparation; 238. Typewriter Ribbon 
Manufacture; 239. Mineral Wool, and 
Insulation Products Manufacture; 240. Steel 
Keg and Drum Manufacture. 


Obtainable now from: 


Shell Moulding; 249. Manufacture of Com- 
posite Boards; 250. Smokeless Fuel Manu- 
facture (Carbonized Ovoids); 251. Coal 
Winning and Preparation. 1; 252. Coal 
Winning and Preparation. Il. 


EMMOTT & CO. LTD., 31 KING STREET WEST, MANCHESTER 3, and 158 TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, EC4. 








F.4 
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Insist on 


GUARANTEED HIGH QUALITY 
NUTS AND BOLTS 


In bright, high tensile heat treated carbon 
and alloy steels and available with Whit- 
worth, B.S.F., or Unified Threads. Supplied 
in sizes from fin. up to 3 in. dia. Larger 


sizes supplied to specific requirements. : ‘2d STEEL BARS 


Marwin make a variety of =~ — Bright drawn, mild, free cutting 
Fastenings for all ANS gs ome carbon and heat treated carbon 
industries and ad ; and Alloy Steel Bars available in 
special parts to # z ~<a . Hexagons, Squares and Rounds inall 
your Specifications. f sizes up to 3} in. dia. or egivalent 

sections. Special qualities and/or 


WRITE FOR PRICE LIST TO:— : ; special sizes can be supplied. 


r y y Tm 
W. MARTIN WEN! LTD TELEPHONE: JAMES BRIDGE 2072 (5 lines) 


DARLASTON , SOUTH STAFFS. nae TELEGRAMS: “MARWIN” DARLASTON 





Every night in a Fleet Street office they 
start to make a paper — and every 
morning it’s on 4 million breakfast tables. 
What about the breakdowns, the excuses, the 
bottlenecks that should delay it for a day, 
or a week ? It proves that where they 

are not tolerated they do not exist. 

This Fleet Stréet outlook of GGL’s has 
earned them such a good reputation for 
speed and accuracy through the longest run 
that more and more firms are turning over 
all their component worries to them. For 
pressings, drawings, capstan and automatic 
work, better get in touch with GGL. 


you’ll appreciate SE ESupANY LIMITED 


Empire Works, 


Griffiths Glibart Lloyd Park Road, 


Birmingham, 18 
in the long run TEL: NORthern 6221 


When replying to advertisements please mention MECHANICAL WORLD, September, 1962 














SERVICE 
Sold by Tool Dealers 


and Ironmongers 








Sole Makers 


|. PARKINSON & SON (SHIPLEY) LTD. 


SHIPLEY, YORKS. 





“ETTCO” 


(BRITISH 
MADE) 


TAPPING 
2g ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper 
drive 


Made in three sizes 


for &”, ” and §° Whitworth 
threads 


Automatic reverse 
Friction clutch drive 


Ball bearing main spindies 
capable of high speeds 


Tap breakage practically 
eliminated 


DELIVERY EX STOCK 


FREDK. POLLARD & CO. LTD. 


Telephone :- 
LEICESTER 
67534 (4 lines) 


Telegrams :- 
CORONA WORKS LEICESTER, ENGLAND CORONA 
LEICESTER 


LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
BUCKINGHAM PALACE ROAD, S.W.1. Telephone:- SLOANE 8880 











ACCURATE & 
) O) <9 3-3 3 BY - =) & = 


v.e. BATY co. 


BURGESS HILL, 
SUSSEX. 











CATALOGUE ON REQUEST 





HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 
OFFER 


BOLTS & NUTS 


Black or Bright Special Finish 


MANY ITEMS IN GREAT VARIETY FROM STOCK 


Prompt attention 
given to detailed 


Large and small 
orders equally 
welcome needs 
1356 
Makers of the Lindapter Bolt Adapter 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 




















Please mention 


Mechanical World 
and 
Engineering Record 


when replying to Advertisements 











YEARS PROVEN 
DEPENDABILITY 


Genuine RENTWELD oilcooled 


ELECTRIC WELDERS 


cost no more 

300 amps output £85 

240 amps output £71 180 amps output £45 

Twin 180/360 amp £110 smaller sets from £25 
or LEASE from £28 per annum 


ENTWELD L;3 


94, Camden Rd., London N.W.1. 
ing GUL 6006/7/8 for technical advice 
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PHIPP STREET 
LONDON €E.C.2 


Telephone: SHOREDITCH 9562 


A range of popular sizes to suit 
any T slot or clamping height. 
No loose parts to lose. 

Each size adjustable for height. 
Any quantity Ex stock. 


rocxweLt HELICAL CLAMPS 


BRITISH PATENT 


Write or phone Dept. K/C. for leaflet giving 
Prices, sizes and full technical details 


WELSH HARP, EDGWARE ROAD, 
LONDON, N.W.2. Tel: GLA 0033 


Also at: Birmingham-Telephone Springfield 1134/5 
Stock port-Telephone Stockport 524! . Glasgow-Telephone Merrylee 2822 


Sc? 





Linear Motion and Rotary 
Bearings, Ball Plug Gauges 
and Rotary Boring Bars. 


Comprehensive range of 
standard types and sizes. 
Special Bearings and 
Shafts designed to suit 
individual requirements. 


Catalogue 


ROTOLIN BEARINGS LTD. 


KINGS NORTON, BIRMINGHAM, 30 
TELEPHONE KINGS NORTON 452! TELEX ss589 
TELEGRAMS: “ROTOLIN™ BIRMINGHAM 

EDGWARE ROAD . CRICKLEWOOD . N.W.2 
Te C 


LEPHONE GLADSTONE 2477 TELEX 25570 


LONDON OFFICE 
GLADSTONE PARADE 





REGISTERED TRADE MARK 


M ¥) Performance 


with compactness and proved 
reliability commend them for 
exacting duties in industry 


Full details of performance, specifications, 
overall dimensions and range of sizes are 
given in the SAFRAN SECTIONAL CATA. 
LOGUE, List No. SP/SCE. 


bafran Pump Division 
DRAYTON STREET, WOLVERHAMPTON. Telephone: 25531 
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A PACKAGED INDUSTRIAL SCREENING UNIT 


for continuously removing solids from water. 
No civil works necessary 





% FULLY AUTOMATIC % SELF CONTAINED 
% TRANSPORTABLE % SEVERAL SIZES- % SUITABLE FOR 
MOST INDUSTRIAL AND PUBLIC SERVICE APPLICATIONS 


TECHNICAL ADVISORY SERVICE AVAILABLE 


Write for details—now: Patent applied for 


F. W. BRAGKETT & GO LTD 





CASE-HARDENING 
HEAT-TREATMENT 


BATTERY OF FURNACES INCLUDES 
@ CYANIDE FURNACES @ HEAT-TREATMENT OF 
6’ 0” deep, also 24” diameter. HIGH-SPEED STEEL BY 
@ ANNEALING & CARBO-NEUTRAL 
CARBURIZING PROCESS 


HOLT BROS. (3) LTD. 
HOPE STREET - HALIFAX 


EST 1860 Phone: HALIFAX 60341/2 











ron TAPER BARS (8) 


3°, 5° and 94° slopes in malleable iron 
to order in three sections 
and in several 
lengths. 
Can be cut and 
drilled. 


HENRY LINDSAY LTD. 
P.O. Box No. 97 
Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 


1497 














NATIONAL FUSIBLE PLUGS 


THE BEST SAFEGUARD 
AGAINST DAMAGE DUE 
TO LOW WATER IN 
STEAM BOILERS 


Fullest details gladly 
sent on request. 


THE NATIONAL BOILER 
& GENERAL INSURANCE 


co. LTD., 


HEAVY DRIVE 
Conveyor and Elevator BELT FAST ENERS 


A strong, smooth butt joint which allows the belt to 
trough naturally. Withstands friction and abrasion. 


Manufecturers of Machinery Belting Fasteners, Conveyor Fasteners 
Light Metal Pressings 


AUTOMATIC PRESSINGS LIMITED 
‘BAT’ WORKS, BLACKHEATH, BIRMINGHAM, ENGLAND 

















ELEVATORS 


CONVEYORS 
AND 
ACCESSORIES 
MALLEABLE IRON 
AND STEEL 


CHAINS FOR 
ALL DUTIES 


CHAINBELT 
COMPANY LTD 











“LIMITAX” METAL BAND SAWING MACHINES 


(Regd. Trade Mark.) 


Please send for full 
details of our latest 
range of machines, 
with nominal 
capacities. 

Sin. x Sin. 

up to 
10 in. x 15 in. 


fimitax 





Manufacturers: 
NEW FORTUNA 
TD. TYPE 09-W 
HEAVY DUTY 
10 in. x 15 in. Nom. Cap. 
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ARMSTRONG, STEVENS 


& SON LIMITED 


PRESSINGS 


Send us your next 
—_ enquiry—you'll find 
— us most competitive 


67-73 CONSTITUTION HILL, BIRMINGHAM. Tel: CENtral 6148 


Also at Walsall Road, Willenhall, Staffs. Tel: Willenhall 651514 lines 





W.L.SONES & SON LTD. 
the GEAR SPECIALISTS 


BRADFORD GEAR WORKS, LIDGET GREEN, BRADFORD 
Grams: ‘INVOLUTE’ Phone: Bradford 71112 








for all ENGINEERING 
SUPPLIES 


BELTINGS, VEE- 
ROPES, FASTENERS, 
OILS, GREASES. 
PACKINGS 
JOINTINGS 
VALVES, COCKS, 
GAUGES, ETC. 





Write or phone :- 


W. H. WILLCOX & CO. LTD. 


SOUTHWARK ST., LONDON, S.é.1 
Telephone : HOP 8022 (25 Lines) 
TTT RT 








She last werd is Drawing Oe Efficiency 


DRAFTING MACHINES 
& DRAWING TABLES 


isis Drafting Machines are 
now fitted with improved 
Protractor Heads. The 
special features are fully 
explained in our ISIS folder 
which will be gladly sent on 
request. The ISIS Drawing 
Tables are in complete 
balance at any height or 
inclination of the board. 


We are distributors of ARISTO slide rules of precision 


Mustrotion shows ISIS drawing table 
fitted with ISIS drafting mechine 


RIEFLER) 


tee 


DRAWING INSTRUMENTS 
OF QUALITY 


Grams. 
“ISIS” COVENTRY 

Tel: 
gay 26941 


DRAWING OFFICE SUPPLIES & EQUIPMENT 


36 & 41 QUEENS ROAD. COVENTRY 
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EVERY TOOTH OF 


FOR SPEED 
HA reacties coun: srrencts 


The word deren produced with uniform strength of 
Miracle is Regd 


Trede Mark tooth, resulting in an increase of 334% 
INDISPENSABLE For REPAIR H.P. load capacity, and considerably 
AND PRODUCTION WORK longer wearing life. 

Extensively used by the principal Write for particulars of our patented 


Automobile & Electrical Manufacturers, GEOLITE GEARS & BLANKS 
Engineers, Ship & Carriage Builders, Etc. (Pat. No. 467726) 


pscmcanon tat beatlms LL MOCECHERN & COMPANY LIMITED 


High Street, Chislehurst, Kent - - - : - - - - iMPerial 1103 











Flat Iron (cold) up to es afer 2eae ef 
o - 14° =x 9°) 24" x a 13" xi” 





- - mm o Ww omg” t 2” «x O" 1 2g" x 4" 
Rd. or Sq. Iron (cold) .. 9/16" 2” i” 





WEIGHT approx. 60 Ibs. 130 Ibs 180 Ibs q rs on, ; y - on r rf = ; spus 
wens oat 


Ww 
@nck® 





Price, complete €21.0.0 | £30.9.0 | €38.17.0 
Ex London Works net net net 
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Write for 
Catalogue M.W 


MIRACLE MILLS Ltd. 


90, LOTS ROAD, LONDON, S.W.10 
Telephone: Flaxman 1456 (5 lines). 





COMPLETE SUPPLY 
OR CUTTING ONLY 


TO 7 FEET DIAMETER 
General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
Send your enquiries to:— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: ‘‘Gears”’ 











New Design 














SCREWING MACHINE || ,zszes., eoonces. || EGGERS IRON CEMENT 


i ON REQUEST , . Sets we hin «al and 
Motorised KINGS PATENT AGENCY LTD. eno 


2 SIZE B. T. King, A.1. Mech. B. Reg. Patent Agent ro NG The most reliable for tron- 
No. 2 § 146a QUEEN VICTORIA STREET, LONDON founders and Engineers 
Reference and experiences of the Company and 


its founder over 60 years F. THOMPSON LEGGE & CO. 














Grams: Geologic. London ‘Phone: City 6161 4 Duke St ‘ Liverpool 


METALLINE — GLARK— 


IRON CEMENTS ELECTROMAGNETIC 


These Cements are imperish- 

able, and adhere permanently C L U T C be F S 
to the metal. The _ repaired 
part can be filed, buffed or 


& 
drilled same as the casting 
Send for FREE Trial Sample B & A K a S 
SOLE MANUFACTURERS: 


The METALLINE CEMENT Co. 
10 Margaret Street, Glasgow C.1 




















BUFFALO INJECTORS 


Class C 
For SCREWING of ACCURATE 
THREADS. Bolts: Whit. BSF., : 
S.A.E., U.S.A.—}’ to 14” inclusive. salt 7 acc aie ASK FOR DETAILS 
Tubes: GAS & STEAM—4” to 2” inc. ; OF THE RANGE 

Elect.: CONDUIT 4” to 24’ FP , wren © cjark Clutch Co. Ltd. 


JAMES N. DURIE & CO. LTD. for particulars 95 Phipps Bridge Rd. 
CRAVEN ROAD, LEEDS 6 GREEN & BOULDING LTD posrsrin drecignen 
s {62a Dalston Lane, London, E.8. Clissold 1033 MiTcham 6421. 
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ALARMS 
oe cor POWER PLANT 


Particulars sent on request 


C. L. STOKOE PATENTS. REGD. TRADE MARK “MONITOR” 


‘“‘MONITOR”? PATENT SAFETY DEVICES LTD. 
‘MONITOR’? WORKS, KINGS ROAD, WALLSEND-ON-TYNE 

















HEMI- SPHERICAL 
WASHERS 


in malleable iron 
FROM STOCK 
po. 4” to 14” rod (4” to 1” pipe) 


HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 


Makers of the Lindapter Bolt Adapter 

















In 4” to $” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 





BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 


THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 











SPARTAN WCRKS 
TEL: WPTON 2861 GRAMS: ‘SPARTAN’ WEST BROMWICH TELEX: 33-467 


PRECISION 
GROUND 


* Quality controlled throughout 
all stages of manufacture. 


*% Large stocks covering a 
comprehensive range ensure 
first class service. 


* Our name is your guarantee 
of satisfaction. 


Manufactured by: 


STEEL 
PARTS 


LIMITED 


WEST] BROMWICH ~-_ STAFFS. 


eS 





SYSTEMATIC 
SLIDE RULE 
TECHNIQUE 


By R. K. Allan, A.M.1.Mech.E., M.LP.E. 


A new work for draughtsmen, engineers, 
statisticians and scientists. 
27/6 net. 


PARKER ST., KINGSWAY, 
LONDON, W.C.2, 
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BO 0 K PLEASE SUPPLY 


ORDER copies: “Spring Design” —A Practical Treatment. By post 41/3d. or $6.25. 
copies: MECHANICAL WORLD YEAR BOOK 1962 Edition. By post 6/9d. 
FORM copies: ELECTRICAL YEAR BOOK 1962 Edition. By post 5/6d. 


(Invoice will be sent) 


Envelopes posted outside the United 
Kingdom require a postage stamp. (Block letters please) 





READERS’ Mechanical World ann enr rd 


FURTHER AND ENGINEERING RECORD ENQUIRY 


INFORMATION Further information is requested on the following items which appeared in issue 


SERVICE 


Product Reviews 
Machine Tool Record 
In Brief 

Trade Literature 
Catalogues Received 
Advertisements 


For full information con- 
cerning any of the products 
mentioned in the editorial 
or advertisement pages of 
thisissue of MECHANICAL 
WORLD, please complete 
and post the attached 
postage-paid envelope. 
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Envelopes posted outside the United 
Kingdom require a postoge stamp. (Block letters please) 


SUBSCRIPTION | Mechanteat World susscuirrion 
ORDER 


This postage-paid envelope is 
included for the convenience 
of new subscribers. 











SUBSCRIPTION RATES 
(Home and Overseas) 
3 years ...€3 Os. Od. post free 
2 years ...£2 10s. Od. post free 


year ...€1 10s. Od. post free (Invoice will be sent) 
6 months 15s. Od. post free 


Envelopes posted outside the United 
Kingdom require a postage stamp. 
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When location difficulties 
occur, an external circlip 
fitted to the bearing may 
be the solution. 


RSM iat ora 


are versatile 
UUECETEVIE 


Further possibilities arise with notched rings 
for increased journal capacity, special 
manufacturing controls for high speeds, and 
special! materials for high temperatures. 


Next time you have a bearing problem, 
remember that Ransome and Maries 
Technical Department would be pleased to 
offer you expert, impartial and 

confidential advice. 


RANSOME & MARLES 
BEARING COMPANY LIMITED 
NEWARK-ON-TRENT 


Where some thrust is 
combined with radial 
loads, a bal! journal, 
with correct internal 

clearance, can take it. 


Quite often, opportunities to simplify 
and improve the efficiency of a 
design are missed—because the 
versatility of rim ball journals has 
not been fully exploited. Their 
possibilities are not always appreci- 
ated. This is understandable since 
ball bearings themselves are an 
involved design study. 


-~ Where bearings must work 
J se in a contaminated atmosphere, 
- ~. built-in metal shields or 
~. synthetic rubber seals 
>. may solve the problem. 





EBERHARD BAUER- ESSLINGEN/NECKAR - GERMANY 
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